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. INTRODUCtiOH.- 

Tlie work accomplished by Mr. Deval, it would hardly' be 
an e^ggeration to say, marks an epoch in the history o£ Indian , 
Music. As^ he tells us, many treatises have alreacfy been written ■. 
on the subject, but those who have heard Indian Music and, who ' 
have ^ suflBciently keen musical perception to appreciate the" 
smoothness and beauty of the intervals used, must have * laid 
down some of those books after reading them with a feeling, of 
bewilderment. If Mr. Deval’s results are accepted, the Indian 
scale which is several thousand years old will stand out as the 
most perfect example of a natural untempered scale. 

That Mr. Deval’s 22 Shrutees are the correct ones may in 
the first place be presumed from the fact that • he has studied 
the latest ^European literature on the subject of the formation * 
of ^les,^and spent eight years in testing the notes used by 
singers in order to ascertain the exact intervals which 
the singers endeavour to produce. As he tells us, he has been 
l^ided by the principle laid down by old Indian writers on 
Music, that the simplest ratios are always the best. 

Secondly it will be found that although Mr. Deval did 
not test his Shrutees throughout by the harmonic intervals 
5:4,6:5, and p 6 which may be called the major third, minor 
third and septimal third, they are clearly built up from those 
intervals.* 

The major thirds. The minor thirds. The septimal thirds. 

1 . Sa ; ti. ga. 1 . Sa ; K. ga, 1. K.ri.:ti.ga.(n 6 arly)' 

*.• a.k.ri.: a.k. ma^ 2 . m.ri. : K. ma. 2 . ti. ri. t a.k. ma'. 

3. ak. ga.: t.t. ma. 3. k. ga. : ti.ma. ( „) 

4. u. n. ; ti. ma. , 4. ti. ga. : pa. 4 . K.ma.;ak.dha.(,, ) 

o. K.ga.; pa.’*' 5. K. ma. : k.dha. 5.t.t.ma.:m.dha.(,, ) 

6 . K.ma.: m. dha., 6 . ti. ma.: ti.dha. 6 . k.<iha.:ti. ni. (,y ) 

7. t.t.ma. : ak. ni,' 7, pa. : K. m. Exact septimal 

• ti. ni, 8 . m.dha.; Sa. sevenths. 

9. k. dha. ; Sa. 9. ak. ni. ; k.ri. 1 . k.ga. r ak. ri. 

10 . ak. mv: m. n. 10 . ti. ni. : ti. ri, . . 2. pa.: ak. ma. 

• ti; ri. • 3. k.ni.: ak.dha. 

12. t.t. ui. : %k‘'‘g4* 
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Indeed the importouce attached to the Septimal intervals, 
that is those derived from the seventh harmonic, places the 
music of India in the first rank of intellectual developments of 
the Musical art. Some writers on Harmony have elaborated 
theories based upon the supposition that the Subdominant 
( corresponding with Komal Madhyam) and dominant 
seventh ( that is, Atikomal Madhyam ) are for all practical 
purposes the ^me note. Ho one who has attentively listened 
to Indian Ragas could entertain such an idea for a moment, as 
the septimal seventh is very much flatter than the ordinary 
seventh, the interval 7^6 being easily distinguishable even by 
the untrained ear from the interval 6:5. 

The 22 Shrutees are as Mr. Deval points out a selection 
from the total number of Shrutees used in Indian Ragis and 
Raginis, Mr. Deval had not only to ascertain what Shrutees 
were made use of by different singers but also to pick out the 
22 which might justly be considered essential. It was after 
hit choice had been made that 1 had the good fortune of hear¬ 
ing of his researches. I then suggested that to perfect his 
theories an inquiry should be made into the nature. of the 
Gramas and the musical constitution of the Rag^. : The first 
inquiry he has completed.,His paper on the; .subject makes 
out a good case for the proposition that the Gramas correspond 
with the registers of the human voice. The question of the. 
Granny ip.therefore purely a question of pitch. No complete- 
p fiipntifiQ fi xaTnina tion of the Ragas has yet been made. IRe • 
subject is involved in great difiiculty On account of the fact 
that musi<^' science in India has been handed down from one ■ 
generation to another mainly by oral teaching. The result is 
that no two singers can agree as to the intervals to be used in 
the Rag^ and Raginis; even in the case of Ragas whose names 
are kno\m to every Hindu household there are differences of 
opinion., Mr. Krishhaji Mahadev Gokhale of Miraj who makes 
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'useofconsiderablymorethan 22 Shrutees has kindly sung 

over to me 83 Ragas and Raginis and given me the names of 
the notes used in them. It appeared to me that thc rextp 

Shrutees used were chiefly those necessary to give the exact 

septimal intervals in sopie of those cases which I have mark^ 

‘ nearly ’ in the footnote. An additional ‘ Atikomal Gandhar ’ 
of 280 relative number of vibrations was also used but in one 
Baga only. ' Mr. Deval tells me that some singers use a similar 
septimal ‘ Atikomal Nishad ’. ' The ‘ Atikomal Nishad ’ chosen 
by him is however a vital necessity as the. fourth’ above 
Madhyam and if the Shrutees are to be restricted to 22,1 am 
■ afraid one must give up these two septimal notes,; pissing 
though their effect must be acknowledged to be. , 

The intervals between each Shrutee and the next as given 
in Mr. Deval’s table D are of no great' significance. Perhaps 
, some day a list of Ragas as sung by some great singer wUl be 
• given showing the intervals between the notes used in each 
Raga. Such a list would show that the Ragas are built up- 
scientifically from the major, minor and septimal intervals. 
The list in table D as I have observed is merely the sum; total 
of the Shrutees used as essential notes in aU the Ragas and 
Raginis, and it is of no practical interest to any one, to take an 
example, that Madhya Rishab and Tivra Rishab are separated by 
the interval 81: 80. Madhya Rishab is used in some Ragas 
’ con*esponding in tonality with our B flat major or D minor 
keys; Tivra Rishab is the fifth from Pancham and is used' in 
other Ragas in the manner one would expect from that 
. connection. ^ . V 

My examination of the Ragas is suflScient to satisfy me 
' that it is quite incorrect to say that the feeling of tonality is 
absent from Indian music. The feeling of tonahty is some- 
_^^es disguised by the pedal bass, and to European ears this is 
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a defect, but th^t the feeling is there is shown by the pro«rres- 

ttons used and m particular by the final cadence! Old^ nlndu 

tWsts bda sp^ial name, w? for the note on which^a 

particular Raga should end. u wmcq a 

It is noteworthy that primary harmonic, bevond the 
wventh are not recognimd. In European music with just 
tuning the nearest approadi ,ye have to a true mventh is the 

‘““■•"g we continually use 
■ liaf . depend for their validity not upon harmonics 

butuponthar msthetic effect. Thom writem who discourse 
npon the 17th harmonic as furnishing the interval of the minor 
ninth and diminished ^venth, are in my humble opinion doal^ 
ing with hai’monic fictions, for I find it hai-d to conceive that 
any reasoned and cultivated musical system should go beyond 
the ^seventh harmonic, I have heard an Indian musician sin» 
a Kaga which he called Shuddh Todi, and in which he made 
use of notes coiTesponding with F sharp, G, Septimal A fiat 
rand B. The effect was wonderfully pleasing, . In another 
i form of the same Raga, the ordinary A flat was used instead 
of .Septimal A flat. The latter appeared to be an inferior com- 
.' bination possibly because the interval from Septimal A flat to 
: B. being nearly a minor third is easier to sing and snioother in 
• effect than A flat to B which approximates to a Septimal third. 

Mr. Deval’s 22 Shrutees appear to throw considerable light 
on the question of the constitution of the Ancient Greek Modes 
and'will, I have no doubt, prove of the highest interest to 
-■' European Scientists. In his book on the Sensations .. of 

- Tone ’• Prof. Helmholtz expresses doubt whether the Greek 
Modes were built up from the relations of F or those of G, and 

, he suggests that they niay possibly have been built up from 
. both. ; If the Koiqal notes of Mr. Deval’s scale are takeq with 
. Sa and fts in the scale which he calls the Indian Diatonic 

- :Minor ^eale, q §9ale obtainedivhich is iq qll.p^ahib't^ idenr 
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tical with the Doric Mode. If the identity is accepted, it 
follows (1) that B flat is the fifth above E flat and is a relation 
of G, (2) that A fiat Is the fifth above D flat and is a relation 
of F. It also follows that in the ancient scales until the time 
.of Pythagoras, tuning exclusively by fifths or thirds was un¬ 
known, the simplest intervals, avhich are obtained by fifths and 
thirds combined, being used. It is only in a system like the 
European, where transposition from one fi.xed key to another, 
and extensive modulation is practised, that tuning by a long 
series of fifths, tempered or otherwise, is likely to lead to any¬ 
thing but confusion. The Indian Tivra scale substitutes F 
sharp for F and the fifth above D for the A in our major 
scale, thus producing the smoothest and most liarmonious scale 
possible, one in which every note is in primary or secondary 
harmony with G. This scale appears to be identical with 
Syntono-Lydian Mode. 

Indian Musicians owe a great debt of gratitude to Mr, 
Deval, for, now that the Shrutees are known, it will be possible 
to construct harmoniums which will be in tune with Indian 
Music. The tempered harmoniums now in use which have a 
painful effect upon Indian ears will then be discarded. I have 
no doubt that with the advent of properly constructed keyed 
instruments, Indian Music will enter upon a new era of pro¬ 
gress and development, possibly in the direction of harmony, 
for harmony is already extensively practised in the form of 
irregular Arpeggios. This progress will be hastened by the 
invention of a simple musical notation ; and for that purpose 
also Mr. DovaVs researches will be of the utmost value. 

E. CLEMENTS. 

♦ . * 


Belg&um, 

2 ^/ 11 : 
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PREFACE. 


Two years ago I pubHsbed a small brochure entitled “ Music 
East and West ” dealing mainly with the scientific value of the 
Hindu musical scale and the question of “ Shrutees. ” But 
further study of the subject has enabled me to. state more fully 
my humble views and hence the present pamphlet. I read 
specially Gapt. Day’s Book on ‘‘ Music of Southern India ” 
which was suggested to me by Sir J. W. Muir Mackenzie, the late 
Revenue Member of the Government of Bombay. He has a 
fine ear for Music. About 3 years ago I had an opportunity 
of explaining the subject to Sir J., W. Muir Mackenzie, when 1 
laid before him my views, and practically demonstrated them 
with the help of Professor Abdul Kareem, an artiste of great 
...renown on tWs side of India. I also perused with'great interest 
and profit the late Mr. A. J. EUis* paper on the “ Musical Scales 
of the World. ” Brides the valuable light thrown on -the 
subject by these treatises I had also much and i invaluable 
enlightenment from Helmholtz’s “ Sensations'of' Tone” a 
masterly work on the Science of music. The perusal of these 
and other works has served to strengthen the views previously 
held by me. The tables of Scales in the present brochure are 

almost entirely worked out'^afresh, and in some respects differ 

from those in the old pamphlet. Li that work I had touched 
upon the question of Shrutees so far only as the Diatonic Scale 
of seven notes was concerned. In this brochure, I have arrived 
at a probable solution of the whole question of 22 Shrutees. 
The paper read in the Kirloskar Sangit Theatre on the Shrutees 
IS incorporated in this pampMet, 

while reading this pamphlet that 
^ kinds of tones—the tones of the natural scale 




and those o£ the tempered scale. According to Blasema the 
vibrations of these notes are as follows :— 

Natural Scale or Just Major. 

_ C D E EGA B C 
240, 270,300, 320, 360, 403*, 450, 480. 

Tempered Scale. 

240, 269f, 302| 320|, 359f, 403|, 453, 480. 

It will thus be seen that the above two scales are quite 
different. When a European repeats the seven notes of the 
Modulator, Dho. (d^; Ray, (r); Me, (m); Fah, (f),* Soh, (s); 
Lah, (1); Te, (t)j Dho, (d) he necessarily refers to the notes 
of the tempered scale, which is now universally used in Europe 
in vocal as well as in instrumental music. The Hindoo Musician 
who repeats the seven notes of the natural scale, refers to the 
natural scale which is given above. The notes in the natural 
scale are indicated by the letters C, D, E, &c., as has been done 
in Scientific Books, and not by the usual small letter Solfa 
notation to prevent ambiguity and confusion. I aru, however, 
for the present concerned with the notes of the Hindoo Music 
and as such with the notes of the natural scale only, noted 
above. 

The sharp and fiat notes -—The sharp and flat notes of the 
tempered scale are the result of the, sub-division of the interval 
between any two principal notes, into aliquot parts or equal 
divisions. Such is not the case with Hindoo Music. 


The interval between C and D or between 24 and pO 
vibrations or the length of ware between 32 and 36 is 
divided into 4 parts which, as measured by Ellis’s cents, are not 
equal parts, but 85, 27, 70, 22 cents respectively. The notes 
making up these intervals are c^ed 

fili The Indian word Komal m ust not be confused with 

° Blaserna gives 400 as the vibrations of A, whereas ow A is of 405 
vibrations, which is exactly the Panchama or the 5th o f D, vi^tions 270. 
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flat, nor Tivra with sharp, nor must Atikomal be confused with 
double flat or Tivratar with double sharp. The nomenclature 
is quite different. As a matter of fact Tivra coincides with sharp 
in the case of only one note F sharp, and Ivomal with flat in 
the ctse of four nc*tes D flat, E flat, A flat and B flat. 

The formulae embodied in the pamphlet, which have been 
deduced from rules laid down by Sanskrit writers, have been 
worked out for me by my learned and esteemed friend Mr. 
Nilkanth Vinayak Chhatre B. A., L. c. E., Fellow of the Univer¬ 
sity of Bombay and retired Deputy Educational Inspector C.D. 
I take this opportunity of thanking him for the great interest 
he evinced in discussing the subject and suggesting several 
improvements. I must also express my obligations to my 
friends. Dr. G. K. Garde, the late Hon. Mr. V. R.iNatu, 
Professor -R. K. Joshi, late of the Fergusson College, Poona, 
G. S. Khare and others, who-helped me much by their valuable 
contribution to the discussion of the subject. 

I am extremely thankful to Dr. Hamilton who has a very 
fine ear and who very patiently heard my demonstration and 
encouraged me to continue my efforts in this line. Mr. Mac¬ 
Millan, Assistant Collector, Ahmednagar, kindly came over to 
Poona and very sympathetically went through the whole pro- 
granune of the last demonstration which took place at the 
Jvirloskar Theatre in Poona and made several valuable sugges¬ 
tions. 

I cannot adequately express my gratitude to Mr. E. Clements, 
District Judge, Belgaum, who voluntarily and promptly 
extended his sympathy towards my efforts. He is educated in 
European Music and has also a. very keen appreciation for 
Hindoo Music. He has not only written an intelligent 
introduction full of appreciation and suggestion but has 
improved this pamphlet in matter as well as in form and 
has thus made it • intelli^ble to the European as well as to the 



Indian, public. Not only this, but Mr. Clements has suggested 
t6 me that there is a branch of Indian Music which requires 
scientific and systematic treatment on similar lines. He has 
convinced me that without the development of this latter 
branch, the present attempt will be incomplete. I allude to the 
composition of Indian Rag’s and Ragini’s and especially to 
their notation, a subject which I mean to take up as soon as 
I can. 

K. B. Deval. 


Sangli, 

10-4-11. 


the HINDU MUSICAL SCALE 

^ A N D _ , 

the 22 SHEUTEES. 

BT 

Mr. K. B. Dcval. 

( Retired Deputy Collector. ) 

For - more than the last eighty years, several attempts have 
been made to determine the Hinda Musical Scale with mathematical 
precision, by Indian and European scholars. ■ But hitherto they have 
not been crowned with success; the solutions arrived at do not satisfy 
the tests of reason. Neither do they agree with conclusions noted 
(y by Sanskrit writers on Hindu Music. Hence it is that I propose to 
lay.before the. public a few thoughts about the Hindu Musical Scale 
and the lines of its developinent and progress. It might be stated 
here ^ the outset that the Hindu Musical Scale dates as far back as 
the Brahman Period which is calculated, according to modern re¬ 
searches, to extend from 2500 B. C. to 1400 B. C. It is possible, 
that further researches might modify this date or naight, perhaps, . 
carry it still farther back. But we may be certain that our Scale 
dates farther back than the Greek Scale which is acknowledged to be" 
the parent of modern European Scales. Capt. Hay in his “ Music of 
Southern India ” observes:—“The Historian Strabo shows that the r 
Greek influence extended to India, and also that Greek musicians of a - 
i certain.school attributed the greater part of the science of. music to 
India.” ' The antiquity of the Scale apart, the most important point 
I’'" to be noted alwut it is that it is formed in consonance with the laws - 
; of the constitution of musical sound. •: It is a progressive Scale and, 

I the lines of its progress are laid down in old Sanskrit works on 

I Hindu-Music. The ancient sages of'India, with their austere 

methods of study, meditating for years together in the quiet and 
tranquil recesses of nature undisturb^ by the bustle of human habi- 





2 


tations, have preserved the results of their labours in their precious 
•works, which excite even to.-day the wonder and admiration of the 
cultured world. In recent times the attention of educated Indians f 
turned to this Art of Arts, and men like the late Mr. Kunte, Messrs. 
Pingale and Sahasrabuddhe,Mr. Banhatti,Baja Surendra Mohun Tagore, 
MrrChinnaswami Mudliar, have written copiously on Hindu Music. 

But difficult as the subject is, several points have been enshrouded 
in mystery, e.g. the Shrutees. In some of these recent publications 
there appear misinterpretations of shlokas from the Sanskrit works, 
fience they have given rise to a number of wrong notions about the 
Hindu Musical Scale, and consequently about the value of Hindu 
Music, not only among Indians but also among scholars of the West. 
European writers on Hindu Music e.g. Capt. Willard (“ Miwic of 
Hindustan”-a paper sent to the Society of Arts in 1834), Sir William 
Jones (paper on Musical Scales), Mr. Bosanquet (paper read before 
the Eoyal Society of Arts in London in 1877 on the Hindu Division of 
he Octave), Mr. Patterson, Captain Day (Music of Southern India), 
tMr. A. J. Ellis (paper read before the Society of Arts inl88o on tne 

MusicalScalesof the World),have come to hold erroneous views about, 
the theory of the Hindu Musical Scale. This might be due partly to 
their ignorance of the Sanskrit works onMusic, partly to the erroneoM 
information suppUed to them by recent publications, and pa^ly ^ 

the aasmnpUon that the Hindos most have foUowrf a system su^r 

to the equal ‘ temperament ’ system at present in -vo^e in^ P • 
?oll85,%he late L A. J. Bllis. the distiog^ed 
rvkt scientist and translator and editor, of Helmholtzs Se^ 
Sns of To^e’’ in his paper on “ the Musical Scales of the World , 
IZr comprffig and'eSmining the Scales of the various nations 
„among Aem the Hindu Musical Scale also-came to the 

following conclusion: 

‘‘The Musical Scale is not ‘one’, not ‘ nat^l’, nor even 
founded necessarUyonthe laws of the constitution ofM^ical sound 
so beautifully worked out by Helmholtz, but very diverse, very 
artificial, and very capricious.” 

This I humbly submit cannot be said at least of 
ilDrical Scale, ae whl he seen from 

observed by Professor Pietro Blasema, of the Boyal Umve ty, 
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of Borne, in his valuable treatise on the “Theory of Sound in its 
Belation to Music”, by a musical scale is meant “ the col¬ 
lection of all the notes- comprised between the fundamental note 
and its octave, which succeed each other and are intended to 
succeed each other with a certain pre-established regularity.” “ The 
musical scale is always the product of the musical activity of a nation 
extending over a number of centuries.” Hence to allow such wrong 
impressions about the Hindu Musical Scale to stand permanently on 
record and to suffer them to prejudice the minds of Western and 
Oriental Scholars as to the rank which the Hindu Musical Scale 
should tflkft in the musical scales of the world, is neither just nor 
reiasonable when there exists abundant evidence to disprove the 
above allegations. To elucidate all the difficult points of so diffi- 
•cult and scientific a subject as Music requires an amount of 
labour, energy, and talent which is given to but a few ; it is 
a stupendous task, and personally I feel it quite hazardous on 
my part to attempt to undertake it. But approaching the subject 
with the humility and diffidence of a student, I have pursued my 
attempts hitherto and I lay before the public the results of my hum¬ 
ble labours. 

2. It would be proper to state at the outset the laws of the 
.constitution of musical sound which the ancient Sanskrit authors ob¬ 
served in their works on Hindu Music. In order to make this point 
•quite clear, I place in juxta-position the laws observed by Sanskrit 
writers and those followed by modem scientists of renown. 
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l^tli make a cleai* distinction between Sound 
and Musical Sound. 

1. Sound. 


European Scientists. 

(a) Sound in our apprehen¬ 
sion is that which is heard and . 
therefore our only means of recog¬ 
nizing its existence is through the 
sensation on our ear- The. auditory . 
nerve alone can perceive sound- i 

\ Holmes^ Vocal Physiology— 

Ed. mo-p. 52). - . ' 

(i) Sound on the other hand 
is- pr^uced in our -ears and js 
therefore subjective; but vibra¬ 
tion is objective. It exists in 
sounding Ixxlies independently of 
the listener. To a deaf man the 
vibration exists bat the sound 
does hot. Sound is the result of 
vibrations.* 

Blasernap.27. 


Authors on Aryan Music^ 

(a) ^or(?rrf) ^=to hear 
arjin ?v zost. 

(c) ' 

M ; 

- irr^^nt ?«^Npf.' 

. - - _ also ^“ifT - 

(d) - ■ 

qK ^ V e'm*. 

May be translated 
as follows :— 

( a ) + ( 3 ) Any sound which " 

, is heard by the ear • 
and ris a Shruti ^ and ' 
'^a and sound are,- 

(e) + (flJ) one and the same 

and are perceived, 
because the ear 
hears them. 


2. Musical Sound. 


( a ) Musical sound strikes as 
as being even, smooth and melo¬ 
dious like the tones of all musical 
instruments. ffolmes p. 61. 


(a) ^ |. 

WT«*rr: n ^ f 

\\. f%. ? arm ^ 0. I 


• So does (— vibration ) exist to a deaf man and (= sound ) is th» 
result of ‘ fife’s. 


s 


European Scientists. 

(b) A note not accompanied 
^by its harmonics may sometimes 
be sweet, but it is always thin 
and poor and therefore but little 
lansical. ■. 

■Blaserna p. 165. 

(tf) In order that a sound 
may acquire a musical character, 
it must satisfy the essential con¬ 
dition of being agreeable to the 

• ear. . ' 

Blaserna p. 7^. 


Authors on Aryan Music. 

rr. f%. an^fi ?y 

(c) 

rTwr<*ra»5 1 

t- r. ^TO«rnrir» \ R\. 

rr. smif ?v 


3. Harmonics, 


• - Harmonics defined. 

;Strings in vibrating do not only 
, swing as a whole but have also 
-several secondary , motions, each 
. -of which produces a sound proper 
,do itself. A string, when struck, 
vibrates first in its entire length, 
secondly in two segments ; third¬ 
ly in three; fourthly in four, and 
so on. All of these motions are 
^ simultaneiods'ahd the sounds pro-' 
ceeding from them are blended 
into one note. The lowest note 
- is thelondest and is called the 
fundamental or prime tone, and 
-the others are called over-tones, 
.upper partial tones or harmonics. 

Holmes p. 69. 


In Sanskrit, Harmonics are 
called 

(a) w: 

n 

II 

(i) 

-.sNwTarr. 

arm 

(c) iv |Q.4 ^i qgi Tu T . 

5?jfv?rR|vr«i%»r3^: ( Harmo¬ 
nics) I 

^niTT ss^l- II 

\». . 

^l 4ii l q i % w Ttn? ^ahH^I 
aT3r>Rf5TOH^ 
. ^*7*1" •' ■ ■ 27 'm, ^ 
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The above Sanskrit piece mark¬ 
ed (c) translated by Sir W. Jones 
runs as follows :— 

X X “Nfirad sat watcbin'or 
from time to time his large 
Veen^ (sonometre or monochord) 
which by the impulse of breeze^ 
yielded notes that pierced succes¬ 
sively the regious of his ear, and 
proceeded by musical intervals.: 

Pingale^s treatise.^ p. 251.. 

• It need hardly be noted here 
that the great sage N&rad 
perceived these Musical intervals 
( otherwise called harmonics ) as 
arising from the whole length of 
the wire set free to vibrate on its -^ 
own account and creating natural 
nodes and ventral segments aa 
distinguished from artificial nodes 
and segments which it is neces¬ 
sary to produce ( as will be seen 
in the sequel) in the constructidu 
of the Musical Scale.* 

• Narada^Veena is caUed 5 rp^r Page 22 of “Hindu Music’” 
Gayan Samaja. _ 

is the name given to the of Niixada m the stanza 

quoted here. 

Here we have in the clear poetic way of Magha, noted down a fact which, 
ouo-ht to arrest our attention. N4rad is descending from the heaven to ^ 

earth and the wind strikes his Ug lute the Mahati, He was observing hia 
instrument with the Murchhana of the several Gramas displayed or unfolded by 
the several Swaras ( upper partial tones ) each showing on the string its 
distinct successive ventral segments. Sir William Jones seems to have under¬ 
stood the word Shruti in the-ordinary meaning of ear and not as the primary 
tone eoing to build up the secondary or upper partial or over tones tie inter- 
mete^Mandala to meL regions or more scientifically, the encircling channe^ 

( of the ear ) Apcording to him the various Swaras pierced the various recep- 


Y 


4. Nodal points and Ventral Segments. 

European Scientists. Authors on Aryan Music. 


A string when rubbed is in a 
state of rapid vibration; at the 
extremities where it rests on two 
bridges, it appears to be at rest. 
But when the middle part is exa¬ 
mined, it is found that the string 
loses its sharpness of out-line. 
It appears sensibly thickened and 
this thickening reaches its maxi¬ 
mum at about the middle of the 
string which proves that each 
particle of the string performs a 
to and fro movement in direction 
perpendicular to the length of the 
string. Vibrations of this sort 
are called transverse. The most 
simple form of a vibration is that 
in which the whole string vi¬ 
brates simultaneously in one 
single vibration. This effect can 
eastly be obtained by leaving the 
siring guiteJree. The note thus 
obtained is called the funda¬ 
mental note. X X 


Ventral segments 
and the consequent production 
of harmonics as defined by Bla- 
serna were observed by Harada in 
vibrating strings which were set 
free to vibrate by the breeze. 

What an amount of patient 
and careful observation must 
have been bestowed in the time 
of Mfigha when the poet could 
describe the celestial musician 
Nfirada as having detected by 
his eyes and ears these ventral 
segments and harmonics 1 

Somanfith refers to harmonics 
in his 1“ Aryas 30 

and 31 he gives their importance; 
he calls them notes. 

Andagam 

in commentary to srPTf 34,. 
he states U f *ir- 

1 tones means harino- 

nics or upper partial tones which 


live channels in regular order or succession. Whether we interprete the 
adjectival compound qualifying the Swaras in the Jonesian way or we do it 
in the method of Mallinath who draws out the meaning givi^ accurate qnota- 
tions from works on Music, we can well understand that the Poet makes XMarada 
observe with amusement the action of the wind on the lute and note the same 
phenomena ( Nodal points, Ventral segments and upper partial tones ) as a 
modern Euro^an physicist may well observe with all the precision of hia 
latest advanced notions of the theories of sound. j j ^ j * 

The foregoing interpretation of the Shloka has been accepted and found to 
be correct by Prof. V. G. Vijapurkar M. A., Prof. V. K Rajwade M. Mr. 
Vinayakrao alies Annasaheb Patwardhan, Sardar K. C. Mehendale, Mr. Kaddi 
Shastri of Elphinstone High School and other Sanskrit Scholars. 

It would be interesting to note here that while Harmonics were un- 
observed by the Europeans as admitted by Blaserna till the la'^r half of the 
last century, it was a matter of common knowledge to the Hindoos at least 
as far back as the 6th century. Magha makes a pasang reference to it in his 
Sishupala-vadha which is a poem merely of general interest, which fact proves 
that in the days of Migha general readers of poetic literature were expected to 
be familiar with the phenomena. 
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But if the string be touched in 
the middle, a note which, is 
•double in pitch, which practical 
musicians call the octave of the 
jftindameutal note, is obtained. 
The string in this case vibrates 
in two parts in such a way that 
the point touched remains at rest. 
This fixed point is called a node 
of the vibrating string and has 
been produced artificially by 
touching the string at the point 
indicated. Successively higher 
and Hgher notes can be obtained 
by the string by touching it at a 
tMrd, a fourth, a fifth of its 
length, etc. etc. 

.{Blaserna, Chapter I, pages 
11-14). 



By the figures 
given in the 
margin Bla- 
serna has 



shown the 
different 
modes of 


vibration which a string assumes 
■ in diflferent cases when it vibrates 
as a whole or into 2, 3, 4 &c. 
parts. In the first case, no node 
is formed, in the others we have 
one, two, three, &c. nodes. The 
parts oj the string between the 
nodes which contain these points 
of maximum movements are 


called ventral segments. This 
is what we have in 
of M&gha. 


A uthors on Aryan Music. 

are heard when the whole string 
resting.on two fixed bridges is 
made to vibrate.. He warns musi¬ 
cians to always test the. correct¬ 
ness of their notes, wherever 
possible, by referring them to these 
harmonics. 


. 6. Rejiection of somxd. 

European Scientists. Author on Aryan Music. 

ECHO—^The best understood , v-'TTf ^ 

.of all the cases of reflection is ’aiidt4 f? ’ST 
that which is called ECHO. I 

— Blasema, page 43. H 


' ■ The reflection of sound has been “' w 
utilized in various ways. Nature 
and art have combined to solve 
some problems not unknown in : 
history. The celebrated “ ear of . , 
.Dionysius” is well known; it is 
a sort of hole excavated in the 
.rocks near Syracuse where the 
.least sound is transformed into a 
deafening roar. Similar pheno¬ 
mena are often met with under 
the laige arches of bridges, via- . 

ducts, &c. &c. • 

6. Sympathetic Resonance 

Experiment shows that. when- ^ 
over a body vibrates, other bodies 
placed near it, are able to enter 
into a state of vibration on this • 

'condition only that such bodies ?T%f 

shall be capable by themselves of ,**^*****^’^^ ’ 

^producing the same note. 

Blaserna, Ch. II, p. 49. ^ ' 

’ ^ ^ «T5?r! arsTHT 


R, arnfi 


Experiment shows that.when- 
over a body vibrates, other bodies , 

placed near it, are able to enter ^'jvnrr: 

into a state of vibration on this • ^ff^irsTT: M 

condition only that such bodies II x x 

fihall be capable by themselves of rT* jrx- 

^producing the same note. I ^^RITT: 

Blaserna, Ch. II, p. 49. ^ 

rf^tTrsii 

■ %fr w 

* . - ^ . f^-n U-. (k. ^ arr. 

7. Pitch. ‘ 

"What is the limit of audible According to Sanskrit writers 
eonnds? Does our ear perceive as there are five divisions of sound, 
a note any number of vibrations - 
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whatever or is our perception con¬ 
fined between certain limits? 
Twenty or twenty-five vibra¬ 
tions just take place per second 
in order to produce appreciable 
note. The notes that are too low 
are badly heard and those that are 
too high are unpleasant. 

Blaserna^ pp. 66-67. 

The well-known voice of a 
single singer embraces abdut two 
octaves. In the case of a woman 
a little more. 


Aiithors on Anjan Music. 

irfir 

I 

TT. \ arm ??. 
qf i nl 4 41 '^rtrr i 

>T. arm 

irr^»T: II 

?I^T <Nrf>TVlt V|% 

(^> 

*r«ft ^?ITd feS'T5fhTd^:H«l> 

^r, 


8: Laws of the tihrations of strings and of artificially' 
produced harmonics. 

Blasema,pp. 71-72. 

(1) When the whole string — 

vibrates m one vibration, it ^ 

gives -its lowest note wUeh W tir t 

is called the fundamental 

. If Sfwhole string be touched The whole vibratmg length of 
in the middle with a finger, a resting on e 

higher note is obtained, which two fixed bridges () gives a 
practical musicians call the note (^) which in English 
octave of the fundamental note. is caUed the fundamental note. 

( 2) If the string be divided I 

by touching it with a finger or a ^ 

feather into two, three, four, «&c. jrfc?R«rnT^‘* 


parts, higher and higher notes 
are obtained which form that 
which is called “ En-harmonic” 
series. 


^nrr: nrg^nrni: 
A note double of the funda¬ 
mental is obtained, if the. wire is 
halved. [ ]- 
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. The notes of this harmonic se¬ 
ries are not notes taken at random. 
They are very agreeable to the 
ear in relation to the funikment- 
al note, and have great import¬ 
ance as we shall see in the sequel 
in the theory of musical instru¬ 
ments. 


Tones increase in Pitch in the 
inverse ratio of the length of the 
Wire. 


But it may be noticed that (in 
human voice) the larynx rises for 
the production of high notes. 


Authors on Aryan Music, 

5fNniiFini^ ql<Tr 

XT. f%. fir. ? smi ^\. 

5i5?nr>iprnfl- 

T. STPlf 

^?r(w«5fl‘ srrf: =gftr*rir: r 

^rsir ^tlriTNfrs 

tnrr ^Twr^rr. 
STMiN^r t 

(^. c. IT. 3T. J^OT ^ W.y 

^.^nnT'TVnrf^ ^ 

gjTFTT^ 

Ti. f^. 3Tpd #Fr.. 


9. Simple ratios of consonant notes. 

It may be established as one Sanskrit writers calT 


of the fundamental principles of 
our music that the ear can endure 
notes, be they simultaneous or 
successive, onthis condition-viz:- 
thai they should bear- simple 
ratios to each other in respect of 
the number of their vibrations per 
sccowrf, that is to say, that the 
ratio of the number of vibrations 
per second of the notes should be 
expressed by low numbers. 

Blasernd. Chp, 5 sec. 2. 


notes which bear simple ratios to 
each other %WTrl ^ 
lowing extracts will show the im¬ 
portance which has been given to 
these simple-ratio-bearing-notes 
( otherwise called ^Enif? ^ ) hy 
the Aryan authors of music as a 
science, and by musical compo-- 
sers. 

»«TI?TR ifc 
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Authors on Aryan Music. 


Blaserna divides consonant in¬ 
tervals or simple ratios into 4 
groups. 

1 Unison or; octave 

[ rr. ? an. ]. 

2 Perfectly consonant , 

3 Consonant . ': 

4 Dissonant ■' 


■ u. 1%. i<f. 

The wcrd may be trans¬ 
lated by the English word ‘ law. ’ 

an^T trsTT^rflr tPt 

wi^nrsnaTJi 

t in- Sh&rangdeo also in his Sangit 
X) 4 Ratpakar ( ) defines 

' consonant sounds and divides 
" them into 4 classes. 

]. t. K. IT. 3j. pspror ^ >i3t«P vt- 

’Trfrg: ' ( 

•' ; • t.t.'tr.Vt.A, 

10. Beats. i 


When two notes not exactly of 
the same pitch and bearing intri¬ 
cate ratios are .sounded together 
,(a new phenomenon is observed 
known by the' name of beats ) a 
sound is obtained of varying loud- 
.ness, now strong and now feeble, 

. and very marked or shocks 
, are perceived. These shocks are 
■the beats &c. &c. 

■ ' If one of the two notes be 
-slightly altered unpleasant beats 
^are heard and they. “ spoil the 
Jiarmony.” 

• 

Blaserna Chapt. F, 
Sec. 4, £ and 6. 


The Aryan and Sanskrit 
authors also describe in similar 
terms the unpleasant effect pro¬ 
duced on our ear by thecombina- 
;tion of .'note's ' bearing intricate 
ratios, which notes go by the name. 

C (having 

a difference of only one Shrutee 
•or a quarter or a third of a note ) 

(sinit rr. (t. fi%.) 

, 5y?niSi—X X 

vrfms II ' 


Two more resultant notes are also heard viz: 40 ( 64-24) and 
28 (64-36); the last or rather the half of it m: 14 introduces the 
septimal harmony in our music. 


12 


THurapean Seieniistg, 


Blaaerna divides consonant in- 
tcrv'als or simple ratios into 4 
groups. 

, 1 Unison or octave gtj #nT 
[?i-(v. esir. »^ ]- 

2 Perfectly consonant 

3 Consonant 

4 Dissonant n’^rfr- 


Author 9 on Aryan Music. 

n. 

The ircrd may be tram- 
lated by tbe English word * law.’ 

(iffunr) 

^rnri. tsnRTPCT 

it in- Sharangdeo also in his Sangit 
to 4 Eatnakar ( ^xTr<KHl< 4 )i ) define* 
Mnsonant sounds and divides 
them into 4 classes. 

]- t. r. JT. 31. H5SW ^ v\. 

fV^ror^i 

8T3^rrtH ^rrfii nqtiir 5!i5v:?^:ii' 
10. Beats. 


■When two notes not exactly of 
the same pitch and bearing intri¬ 
cate ratios are . sounded together 
(a new phenomenon is observed 
known by the name of beats) a 
. sound is obtained of varying loud¬ 
ness, now strong and now feeble, 

. and very markedyerifa or shocks 
are perceived. These shocks are 
the beats ic. &c. 

If . ... .V : 

slight!, , • l: : 

:are he 
iiarmoi 


The Aryan and Sanskrit 
authors also describe in similar 
terms the unpleasant effect pro¬ 
duced on our ear by the combina¬ 
tion of notes bearing intricate 
ratios, which notes go by the name. 
RftRt’ti ' (having 

a difference of only one Shrutee 
or a quarter or a third of a note) 

^ ...ft - 


-3 ^ 


' . - i , / < ’ 

- -■-> ( . 

* *•: "TA*. y‘ 
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note as defined by Sb&— 

rangdeoss yt vvjhpri 

I STPT wrar- 

' ( here means harmony, tvnr 
- • —^pleasure &c. &c.) 

11. ResultarU notes or difference notes. 


Blaserna in sec. 6 Chapter 5. 

Whenever any two notes bear¬ 
ing simple ratios are combined, 
besides these two notes a low 
note is very clearly heard (*•«•, 
when two notes making 200 and . 
250 vibrations per second are 
sounded, a third note correspond¬ 
ing to'50 vibrations per second is • 
heard.’'. This'number is 4th part 
of 200 or the half of the half).' 
This note is called the resultant 
or difference note. Its pitch or'’ 
strength or the number of vibra¬ 
tions is equal to the difference' 
between the two combined notes. 
This third'.note is agreeable to - 
tbe ear, liecause it arises or is 
tbe result of two combined notes 
which bear simple ratios to each 
other. It, therefore, forms a. 
consonant-.part of any one of the 
-!|firo notes combined and thus 
supports harmony., - 

“If'then'’8everal notes^bo combiued” 
r observes Blaserna “it is notjenough to 
sdect those which by themselves will 
; give an agreeable harmony.it ia ne¬ 
cessary fmther to exainine the resultant 
“otesand-to see how these will behave 
inyelaUon to the coinbined iiotesi”v 


After describing the "Veena (a 
stringed instnunent of the time- 
of Narada) the author of R^gavi- 
bodha in Arya 19 and in its com-- 
mentary gives instructions as to- 
how to tune the 4 strings on the 
said instrument. 

- • : ir. f^. f%.^. 

If translated iib is‘as follows:- 
' The first . string should be so . 
tuned as to give the fimdamental' 
note. The second to give its' 5th,’’ 
the 3rd to give the octave, and 
the 4th to give F, the fourth 
of the octave., Now supposing 
the fundamental note gives 24 
vibrations per second, we find> 
out .the-, following' vibrational; 
, values of the 4 nqtes • combined. ' 

' • - - f Now if we 

find Out the 
C or qi;3r=24 . values . of' 

G or q^=36 12 the resnit- 
G'orq^=48 12 ant notes' 
'F brrTvqqsrdd 16 they are as - 
-noted in the ' 
1.- J- tmargin,^ : i 
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The discovery of these resultant 
notes was made towards the 
middle of the 18th century and 
is generally attributed to the 
•celebrated violinist Tartini. 


The next most simple ratio 
that can be imagined after 
unison is that of 1 to 2. This 
is the ratio called that of the 
■octave. 


Authors on Aryan ' Music. 

This very same principle has 
all along been strictly observed 
both by the celebrated EisU 
N&rada ( who is called the father 
of music) during the Yedic period 
and also by instrumentalists and 
composers of subsequent periods. 

X How the first two resultant 
notes form into the lower octave 
of the fundamental note V =12 
how the 3rd note viz: of 32 vibra¬ 
tional value forms into lower 
octave of F"= V = ^2 and how 
these 3 support the original 4 
notes and how they thus contri¬ 
bute to the harmony of the whole 
instrument, may be more easily ^ 
heard and enjoyed than described. 

(agreement complete) 

I I 


, Fromtheforegomg«Hnp»ri«>aoftte 

3. j<rom tne i f adontedby modern scientists, 

rfthe constitnUon it will be clear th*t 

^nd those observed by ° scale the Aryan authors proceeded on 
in constructing their inusical scale toe ,,^en 

scientific lines. Howfrom toese Uws^t^^^^ I, 

notes, or the Tterfect concord and of harmonics 

may be stated toat the rule o musical scale, 

■was strictly observed terminology in Sanskrit musical 

An explanation of the subject: %=fi«d 

wks would help t^®/',^^=uni8on or the relation 

bridge; moveable. fret=^Tft^i 
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lietween notes bearing the ratio of an octave; giPiyNTf— 
perfect concord, ratio of 2 : 3, STjrrT = imperfect concord, 
Tatio of 4 : 5 or 5 : 6 ; = dissonance. They lay 

4 owa that the rule of perfect concord should be observed 
strictly in forming musical scales. The lengths which will be 
given fijr the several notes in the Diatonic scale below, are those 
of the wire of the Diachord, whose length, I take to be 36 inches; 
each inch being further divided into 20 subdivisions, 
which I call lines. I also take 240 vibrations for the funda¬ 
mental note ^tt. Iu the Diachord are two strings or wires, resting 
on two fixed bridges, one at each end. When experiments, are to be 
made, we have to tune one string to give out a note which may 
be called the fundamental note. The other, string is to be tuned 
so that it may be in full unison with the first. When the two 
strings are thus tuned, then the moveable bridge is to be moved 
about for producing the required notes. Its height must be such 
as to leave no distance whatsoever between the string and the bridge, 
yet not pressing the string upward. One of the strings is to be 
left free to vibrate on its whole length, giving the fundamental 
note, while the different notes required are to be produced on the 
other'. On moving the bridge to the distance required for producing 
a note, the string is to be pressed very lightly to the edge of the 
bridge with the finger-nail, so as not to increase the tension 
in toe least. Then the exact note will be produced on sounding the 
string. To get the exact note on the given length, it is necessary 
that there should not be any disturbing element such as increased 
tension caused by pressing the string downward to the bridge. 
This depends on the accuracy of the instrument. 

How the positions and vibrations of the 7 notes of the Diatonic 
Scale and the octave, have been settled with mathematical precision 
is shown below. 


The Seven Notes: (c,) to (c«) 
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(Cl) and (C, )• 

‘ (nnfHrv-R. ? 3*Tin ). 

Rule ( 1 ) The whole length of 
the wire between the 
two Jixedbridgee giaea 
the fundamental note- 

, Let the length of ; 
the wire be 36", the ‘ 

' note produced be call- ' 
' • ed ^ETi (<?i) and let its 

• - vibrations be 240 per-' 

■ second. - -. ^ - - 


SI. 'STcar: rl[3'T?R J 

Rule ( 2 ) The note •produced on 
half the length is in ' 
value equal to (<?i) 
and in pitch or vibra- ' 
tions it is double the 
. fundamental note ' 
■ ■ ■ iF.N.) : 

The note produced ou the 
length 18'" is therefore 
er Cl itself, but one 
octave higher. Let this - 
note be called m or c< 
to distinguish it from Ci 
or ^ 1 , the F. N.; then 
the vibrations of ?r» or- 
^2 are d 0 u b 1 e i. e. 

2 X 240 = 480 p e r 
second. 
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Rule (3) The pitch of a note or its vibrations are imerselg pro^ 
portional to the length of the, wire. 

This.rule is a legitimate, inference from the above 
two rules. Rule ( 1 ) permits us to hike any length 
for the Fundamental Note ( F. N. ) and according to 
Rule (3) if the length is halved the pitch is doubled, and 
if the length is doubled the pitch or the number of 
vibrations is halved. If therefore ird length is taken 
the pitch or the number of vibrations produced will be 
trebled. Or by generalization : 

ft - ‘ 

Rale ( 4 ) The pitch varies inversely as the length and vice versa. 

The above four rules may therefore be put in the form 
' ■ of a simple Formula for cohveuience of working and 

- ' - residy reference. 

Let V„==Vibrations or pitch of the note on wire inches 
■ long. tt’*=The vibrations or pitch of ^i(tfi) the F. N,'here 

.. ?=The length of the wi^e of the F< N, here 

=36 InchesssSo". 

Then : 

Ad * 

.,.....(15) . 

• • L 7 

. , i,=uxL ..'.(C) 

.» r n ... 

therefore if Vh=2u : ■ 





V. »Twr?vnrw *rt?nr; i () * 

( . ... (); 

Rule ( 5 ) 7y5c note Tj[ (, For the fourth note )'is produced at the 
'mdeUe of the Fundamental 27ote and it's octave. 

3 
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The note it is therefore produced at half the length 
of ) and m i (36" +18")=4 (54") =27". 

In other words the note of the wire 27" or 27" inches 
of the executive part of the wire will give out the 4th 
note or it (F) and by Rule (4) formula (B) the pitch 
or vibrations of If (F) are equal to 320. 


The formula ( B) is :—• 
V'*=zux j f Here « = 240,2 =: 36 & = 27 

36 

Vh = 240 X = Vibrations of ^ 


And formula (0) is : — 

l,= ux-lr ^- = 240 


^ 3 , 3 

-■=— I St— X 36 

320 4 4 


or the length of it is I of the length of the F. N. and 
the' vibrations of if are 1 of the F. N. and it may be 
laid down j— * 

Rule ( 6 ) T/iai the length of the wire of n(F) or tha 4th note U 
^ of Utat of the Fuiulamental Note and the vibrations <f* 
IT {F) are J of the vibrations of the Fundamental 
Note ( Cl). 

V (G). 


Rule ( 7 ) The fifth or «t ( <? ) produced on \ in' % of 

whale length of (he wire. The former note is one octave 
higher than the latter. 

ThelengthoftheVire i3 3G". Therefore a length of 
12" or 24" will give the fifth note «t ( G ). But we want 
the length between 18" and 36"— the two limits of 
the octave. Therefore the length 24" is that which we 
require and it will give out the note t (G). 

Ijet us apply the fofmulm ( B) and ( 0 ) to the case of 

’t(G). , . 

r, = tt X ..(B) 

Substitute the Values u — 240, f = 36 and = 24 
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Fh= 240 X 360= Vibrations of v ( Cr) 


= “X|4=2“ 


or the Vibration!) of v ( G ) are 
I of its TTi or F. N, 
and 


/"= « 

yk 


240 2 

••• ‘■=»6o->''=5:'=^‘. - 

or tbe length of t is | of its tTi (c, ) or F. N. 

Thete facts may be noted down under Rule ( 8 ) below:— 

Rule ( 8 ) The length of the toire of ^ {(}) or the fifth note is f of that 
o/vtfs {c\) wire and its vibrations or pitch is ^ of that 
of^^ic^). 

^ (D) andvr (A). 

\. irnr: i (a. fv) 

Rule (9) Li the interval of a given octavey tti ( C, ) with «t(G ) and 
with form perfect concords \ it may be 

noted that (Oi) toith it ( F ) and <T ( G ) with ( Gg ), 
the inverted interval, form imperfect concords. 

This rule is very important and is mide use of in finding out 
tbe lengths and vibrations of the other notes 6 ‘> (D ), it ( B), &c. &c. 

According to Rule ( 1 ) any length may be said to give the 
fnndaraent il note and its will be the 5th note from it. This 
t=>?ir.or q- will form a perfect concords with it.* This gives ns the 
. following consonant notes. 

-F. i\r. vTi (ci). Consonant note (fF). 

\ > 0, «r G 

^ D ” A 

*T F ^Ts Oj 

<tG 




q’s G 2 or 7 G 


, - 1 proceed to ehow, (Eg) is not a perfect pancham with v (A) ; nor 

18 71(1! 2 j with ^ (B). 



r^et US take (G ) itself as the starting or fundamental note; 
then, its or fifth will he ^ D in the higher octave, which may be 

called fr, D,. Apply the formula (B), .. 

V„=u 7 } Here u =360, 1= 24 and 4=| x 24; i«=16 

Buie ( 7 ), Substituting the values- of- m, li 'and 
F„=300 X IS = 540. ■ ' 

540 are the vibrations of CVa or (D) in the: 2 nd octave. 
Therefore the vibrations of ^ in the first octave are=J x 540 = 270 
Vide Buie (2). ^ ^ 

Formula (C is—' 

..; ■ ^« = « !/“» substituting u = 240 , / = 36 and 

• * H ' . ^ 

F«= 270, ffe have • 

' ' • /„ = 240x/A = 32. Hence— ' 

Buie (10) The length of vr (G) is 33 inches and Us* vibrations are 
210 or the length is f I and vibrations w. ^ 

Buie (11) The length of is <33". If we take this as the starting 
. • .. > note, then its «r^jr is Therefore the length (f is % of 

Rule {8) and its vibrations are ^ of 21()-=iA.0o, 

t.:. «r(E)andf^(B). ^ ^ - 

,■ -y. i -4"-: i '' '■ I ;.. / . • *> 

The length of vf ( A ) is 21J and its vibrations are 405. 

■'^ ' ' ■ Let us take as the fundamental note ( Buie 1 ) ; then 
! ^ (E) or TT.^ in 2ud octave becomes its or the 5th. 

t.. j 9 ^^ Therefore its length is = x 21^ and ‘ 

vibrations = ^ x 405; but these are for 1 ts. Therefore ' 
according to Buie (2) The length of Jtr /i == 2x f x 21 i 

= 2x|x-^=iM«=28;." 

and the xibraiims of x[ = ^ x f x 405= = 303f. 

Ihe length of ir is 28S and its vibrations 303| ( Buie 12 ).- 

.H wetakeirasthe Fundamental note, then R becomes 


its qf^ or the fifth note. Therefore the length of R 
= 1 X 283=1 X ^=y/=18|| and the vibrations fR> 
;=fx303|=Jxi;^xl=^=455i=455f. . V 

(E) and fjf (B). 

. . ' - - ■ again . ‘ ' - ' 

Buie (12) If the vibrations of if (E) be taken at 300 ( and there is a 
* reason for doing so)'in place of'303| as obtained in 
Buie ( 2) above, then : . .. . 

l^-u ( C ); M= 240,X=3p' and n = 

. ■?__ 240X3fl _144_OQ 4 .' 

• • ■ ‘-n” 3 0U 

'Renee the length of T(=L2S^exA its pitch —- 

[ The »T ( E.) obtained by the foregoing process has 303| vibra¬ 
tions and bears with the F» Note a complicated ratio viz. 81: 64. The 
jt ( E ) obtained as the fifth harmonic when reduced by two octaves ■ 
has 300 vibrations and bears with the F,, Note the simple - ratio of 
5:4; and it sounds more consonant with it. It is clearly heard on the 
bass, string, ( the fourth, giving ?fr or P. Note ) of the Vina. 
Sanskrit writers have adopted this in preference to the other. They - 
tested their notes by harmonics; the author of clearly lays ' 

down: ^ r tr. (%. ^ ^ i'< fr^rr-] 

- f^(B). 

Buie (13) If »r (E) is taken as the fundamenta,! note, then (^(B)- 
becomes its the fifth in the same octave. * 

* /. 300 X 3 - = 450 = the vibrations byB.ule ( 8 ); 

and the length is |x28J=|x V=®r/=19i®y=19I ; 

,*. The vibrations ofR'^z 450 

nxA the length of R-=\Vts. . ■ ^ 

Notes and Summary. 

1. The lengths and vibrations of (tfj) and (tf«)are directly 
derived from Buies 1-2-3 which are based on the directions distinerty ; 
laid down in bid Sanskrit works on Music--iTW^?fhT, ^ 

and *; ■ 




‘ 2. Rule i expresses iu the form of formulm the results of 
the above rules. The formula which are derived from formula A 
are given below for the convenience of ready reference. 

Vn X l„ =uxl .(A) 'I 


rr ^ 

T. (B) 

= ...(O 

i "..■.....(D) ; 


where F„ = Vibrations of the len^h I 
where ^^=Vib^ation 8 of length L which 
are respectively 240 and 3G". - 


Me rate are not tocoTorie. of now tratho in the ocionoo of 
tte theory of Muere.^But they prove that these troths were knowo to 
Sanskrit writers on Music several centuries ago. 


-- ^WUliUilCa tigu« 

ed the leo^h’hf W (F) the 4th note as presorih- 

ed bytrnf^. ■ Rule . ( 6 ) notes down the length and vibrational 
value of *r (F) as worked out from the rules: : - , " - 

4.: Rule f determ in fla fKa _ /rs\ i* 


4., Hole (7) determines the position of, (O), the 6 th note; ita 


length on the diaohord and its vibiaUons. Rule fRl note Ron, 
the length and vibrations of, (G) the ailh noW ii g^neTin n™ 


octave. - 


Thepositions, length and vibrations of»r, (c,) n(F) ir/'n\ onri 
WsCe.).the 4 prindpal note, which have 
order, are th^ marked down, worked out and settled. It now re- 

5 . Rule (9) describes in full the rule of nerfi.r>r ^ j 
how it. may be used in finding out satisfactorily every thing 
required to be known of the remaining 4 notes— 0- „ « and ^ ^ 

0 . Boles (10) and ( 11 ) show how the length^ and vibmtons of 


a and, may he found: fram thos, of , (GV;:;f:“l";“;r.:;: 


perfect concord. 


7. Rule (12) and (13) show how the lengths of w fEl and 

are determined, the first bv imnorfi»/.f j nT(B) 

the second by perfecf concoifi^wiKl^): 

8 . The lengths and vibrational values of nil fiio « 4 . • ' 

octavo are thus found out, by mear if rnlf f 4 - ^ 


9. 1 give below Table A, the Diatonic Major Scale 

showing the number of Shrutees assigned" to eaph.; n^e,J ; the 
number ,of vibrations, lengths of-'^ijA of^^b ‘ Diachdrd, 
the number of Mr. Ellis’ cents,* the musical intervals between any 
two consecutive notes of the scale, the ratios of each note with the 
fundamental note, and the Englis names of the intervals and 
notes:— 

10 . Now on looking at this table it will be seen that there are 
three kinds of musical intervals viz. 8:9, 9:10 and 15:16. In 
the scale the interval 8:9 occurs three times, 9:10 occurs twice and 
15:16 occurs twice. The seven intervals form two trichords : the 
intervals between and ft, ft and ir> and w and >t forming the 
first trichord ; while those between tj and y and ft, and ft and 
forming the second trichord. Each interval of the first trichord exactly 
tallies with the corresponding interval of the second trichord. The 
interval between w and q- (8:9) stands as a neutral zone between the 
two trichords. It is interesting to see that these intervals are evenly 
distributed. The interval between ^randft (8:9) which is the 
largest, occurs between q and q of the second trichord. The smaller 
interval between ft and *1 (9:10) of the first trichord also lies between 
W and ft of the second trichord.' The smallest interval 15:16, which 
lies between w and q also appears between ft and ^ ( octave ) ol the 
second trichord. The total of Mr. Ellis’ cents for these intervals 

18 1200 . ■ ■ ; • ' ■, / ; . ‘. 'z 

11 . Similarly we might note with interest the Diatonic Minor 
Scale (^ftw ^ ^nr 5 J*,) shown in Table B given below. Jt consists of 
eight notes including the upper Octave, like the Major Scale 

ijl The assignment of Slirutees in Column 2, to the diflFerent notes is 
based on the following Ary& (sthtD ^TT. \%y- : 

w w, sfr H 

srfNitw^ qi[yiw« 

• For the explanation of the word I would draw the attention of the 
reader to Paragraphs 17 and 20. . . ■ 

® By dividing the interval between the fundamental note of , value one 
fn and its octave of double the value t.«. two (2), into 1200 cents, according 
to his method, Mr. Ellis has'devised a system for measuring the various 
intervals. : Tliis system, into the details of which we need not_ go at present,, 
ho used for testing the. scales of the world., It would be gratifying to learn, 

that the Hindu Musical scale stands this test of cents admirably , _ 





very interesting to note that the seven mnsical intervals are ft* 
Mme as those of the major Seale, hnt are differently distribnW* 

S™s-t"** intervals also comes to 12M I 

Ihe«.are different modes (vnr) and modnlets 

are sung, m the notes ofthU Biatonic Minor Scala ^ ! 

fh.i.’if' tho Diatonic HijorSiale ( Tahie A1 

tUffiasma lest ntervalis 15:16 thathetween ffand,, anda^dV, 

notes “ itt forming our Chromatic Scale of twelve 

mrHcnla^ V™r'; ^ asked as to why this 

s,^, o^f f “ ““1 “ ft'-aalatiug the chromatic 

fclln ^ wf'^“ ‘‘“a d"«‘ma tiia simple answer is as 

Mlows When we look at the seven miisical-intervale ome 
Diatonic Ma or Scale we And that out of these seveT dv^ «.l 
rge latemla and two arc tbs smallest viz. thoso of 15-10 
between w and w and R and Sanskrit writers have' termed 
the mnsical Scale as “a ladder ' 

of »at of this Diatonic Major’. 

Soale of seven notes a Chromatic Seale of twelve notes, by 
puttog four more smaller notes or steps. They have also styled i 
w, the fourth note or step of the Diatonic Scale, as : thLis 
^e ^allest stepof the , musical ladder. aX„/it "lij tt t 
in mWncing minor notes the smaller ratios or intervals will ' 

S™lc for developing our 

bcale by lutrodncing minor notes. * « 

nnf forming otir Chromatic Scale of twelve 

notes, the smallest interval 15:16 is introdaced between the fonr 
notes of the Diatonic Scale having larger intervals viz. 8:9 and 9 - 10 ^ 
Thfr interval between and is 8 : 9. This is the biggest sten* 

An interval of lo:16 is introdaced between these two notes Thn^fj 
Jteincd a aim note called *, r, with 266 vibrnS^,' ’ 

of 240jiteation8. Now ^ stands to #. in the ratio of 15:16° 
and nrr, R. stands to. dj. R. ..in the ratio of los-ins 4 ■ ’ 

Mr. Ellis'^ cents to these intervals^^ gcTfor la.in noTT 
and for 128 V 1 , 0 , te cents'. Ihe’'larger^lf" 
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204 cents is thus split np into two smaller ones of 92 and 112 
cents respectively, making a total of 204 05 ^ 6 '; '^h|Jg^e ratio 
15 :16 is again introduced in ttese^ond half-^ the scale’ between 
q and vf. And the results aft.- similaV,'^’' l^°l;his manner we 
have got and its corresponding note ( consonant) in the 
second half viz. c^. tj. Again similarly we divide the larger 
interval of 9 : 10 as before by the introduction of a 
smaller one of 15 : 16. Thus we get %. w- of 288 

vibrations, gfi-. w. being of 300 vibrations. The interval between' 

?Jr- ft- and sRt- * 1 . becomes 15 : 16, and has 112 cents ; and that 

between jt- and ?fr. w- becomes 24 : 25 and has 70 cents. These 
two smaller intervals make up the 182 cents which was the number 
for the second larger interval of 9 : lO. Similarly we have intro¬ 
daced between rfl-. and ft., with 432 vibrations and 

having a ratio of 15:16 with 112 cents. The interval between 

ft. and ?fr. ft. is 24:25 with 70 cents. Thus we have iu place 
of the seven notes of the Diatonic Scale, dr eight including the upjier 
octave, the following twelve notes pf the Chromatic Scale 
“viz. l^-f 2 ft + 2 »r+l*r+l’T + 2 ^ + 2 ftH-l?r = 12 . 
Between *r and q which with ?r form the backbone of our scale, we 
insert a note called ft. w- .This note is the 6 th harmonic of w hnd 
therefore forms with it. and qr are kept fixed and nnehange- 

ahle. [ I vide ^ smir am- ] Now 

by inserting smaller intervals of 15 : ‘J 6 -between the larger ones of 
8 : 9 and 9 : 10, we have introdaced four g^nTw dr flat notes into the 
two trichods or halves of the scale, two in each; making in all eleven 
intervals for 12 notes. In order to show tllat these,intervals are just 
and mathematical, Mr. Ellis’cents are given, and each interval is , 
given its English name. The total 6 f these cents for the 
various intervals is 1200. These are the very notes of the Chromatic 
Scale of twelve notes which we actually sing and play. It is to lie 
noted here that the twelve frets which are fixed on the Satar ( ) t 

as MTT, are intended to give out the twelve notes of this ^ 
Chromatic Scale and not any other. The foregoing results are given 
in Table C. 


4 




^ 3TI7 ). Indian Diatonic Major Sca’e 
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Il'HBdMMD* 


ijAB 

( lU{«rre^io tk 


ABLE D. 

iio ^ pftg» &0 pm 9. ) 


Indian Cltt^itaatlc ddalc of t-w 


■ea. dr the Shruiae dcal& 




I Uiuickl in* 

Urrtl lying 

nnme ox oow*. TiiaBuuiu,betWM«emel 


(W) ^.«r.P. 820 

(11) Fa. 337J 

(it) •fmr. «r.»(?. *T. High Fa. 341J 

or 01 

(18) »nWTPrft, O. 360 


Sut'mki«d. 8S 
SaptiiDM. 47 


omma ofiOa 

32 


«8 

Septunsa. 

37 


20 ; 21 

Sahminor Second. 

IS : 16 

9 : 10 

Cdatonie or Joat 
aaiaitona. 
Minor aecosd. 

8 : 9 

27 : 82 

Major aeoottd < 

9 Harm. 

Pyth- Minor Third. 

6 ; 6 

doit Minor Third. 

4:5 

64:81 

Joat Major Tbirdt 
5th Ham. 
Pyth. Major Third. 

16 ; 21 

2ia Harm., Sub F. 

3 : 4 

32 : 45 

45 : 64 

7uat and j^rth. 
Fourth. 

Floparfect Fourth: 

45tfa Harm. 
Dimi. fifth. 

8 : 3 

Fifth. Joat and 


(14) 


(15) 

0^. MTwm- 

(16) 

r*w, 

(17) 

m, ^FT. 

(18) 


(19) 


(20) 

arrw. 

(21) 


(22) 



Jwt dininl 7th. 
AeuU UuorTth.; 
Jnat Utjot 7Ui. 
Pjrth. Major 7th. 



«« 6hr.l«., Mic.Bw tb. ( « ., ) .H.rt.d bjr ti. ..to- A. tb. lb. t,,.!,-... b... b4 h. lb. .b... T.U^ I. Ub, .»!*. tb. »«». » -HI b. tb.l 

along with thfl moaica] 4onaoa»BC« in tha notof, tbera it alao • corr«ipoaj«Ri ''J the amotiona cSectod by them. Enparta Ilka Pral Abdol Kaxoatn do actoally aing tbae Iwaaty-two notaa, £w •#» an mo o . 

Tb. T,db,wi„ ..te. .r. .1.. u..d b„bp«tt,«, b^. *. .f JbO «bubLI. .b, 7.b H.mo.i. .£ «, ..J ft b.. il. »™p..db« «. V.. ft. .f <» .ib»b». .bi.b i. fittt .W. iA ^ 
ii fifth tboTB it 1 b. ift.«. of 345 3/5 TiUatioiu wbicb i. third from oft- d. TiU. m« wmi bj tom. MperU for Mm. Ribu. Ttorndj-too Shrot^ m erww^y ^ t, " '^^***^ K^tio AU I'linii ..item, .coopt lb. Si l tboosb tboir mwU odtocotm differ u to tb. eombiimtioo of the ...orJ 

b, lUbimtlb.. .od Bb.r»J»b Jodti i tb. Dejmi ..d the S.lmri m ..off b) Br All.dbi. o.d OobbJ. brotbm. ( -bo both or. i. tb. «r.K» of tb. Kdb.po, Dmlmr ) mtd »,mi .,.u™ t. tb. E^bo. Afi t^ y.tom, .cm ^ M 

»tm„..ll mtb. not^ tb.m»lr« ...d ft mronJ llodm ood BodolTt., I .dd tlmt f.rtbor rmmircb pro... tbU tb. fimi .rf fm^cotb or. .mil, om-timJ oOm of 253 ..d 37B ..broboo. rmpoobvd, ..d m. tb-ofm. .mil, n.tfto. , „ ft. mflbffW .od,..ftm 


* Kota for column 10 — each inch la divided into 30 “ lioae.” 
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9. Now when we look at tho intervals newly obtained in our 

Uhromatic Scale of twelve notes ( Table C ), we find that another 

rval smaller than 15 : 16 which we get in the Diatonic Scale, 

. '■ in its appearance twice, and that is 24 : 25. It most not'be 

overlooked, because it is an interval lying between two consecutive 

notes of the musical scale viz. sfit* and ?fr. which form part of 

-•‘''Anonics. Therefore this interval has been considered as an 

^' uportant and the most suitable interval to be put in for the purpose 

/■’f evolving-a still finer scale. The same process which has been 

-■ Ascribed above for the Chromatic scale of twelve notes, has been 

' llowed in developing the scale of twenty-two nQtes or scale as 

, ' fined in purposes of easy reference, Table D of 

the twenty-two Shrutee scale is given below, with the musical intervals, 

lengths of wire of the Diachord, Mr. Ellis’ cents number of Shrutees 

.‘degrees’ ( as called by Mr. Ellis ), and names of the note etc. 

* 


10. From this table it will be seen that when the smaller inter- 
i*—f i? r of 24 : 25 having 70 cents, is put in between (240 vib.) 

(256 vib.), another note called sr. ft ( 250 vib.), 
^ ' ^jaring the simple ratio of 24:25 and having 70 cents makes its 
opcarance. In the same way j^third i?. ft (2661 vib.)appears between 
ft and ^r. ft- Similarly two (consonant) notes are introduced 
in the second half of the scale viz. ST-'T and»T-'T- It is to be 
clearly noted here that these notes sr- ft, ft, and ft, in the 
first half of the scale, and 9T-and in the second 

half are called by samni author of urrfHnr as j%w ^TO-s, and are 

I recognised by him. [Vide, Table in Mr. Banhatti’s jrw^tfrfrifhT, 
Ft III, Fage 16.] In the same way sr-=9CT-*r- and it-§ r-and tho 
con^spinding sr- and ?r. ^r- ftr have been introduced newly. 

It is already stated that like tt, >t is also to be kept unchanged 
■ . / ); and the two are to form the back-bone of the scale. The 

inter'll between ^and 7 which is the largest viz. 8:9, cannot therefore 
bo neglected. Therefore the Aryan authors divided tho same 
into four parts and assigned notes which are considered as or 

I modifications of h and not of q [vide ^ Table in Mr. Danhatti’s book.] 
These notes are sT- ^r- and n- »T, having, th 

intervals of 24:25, 128:135, and 125:128 respectively, with 70, 92, 
42 cents respectively, making up a total of 204 cents whicha are 






asaigaea to tUe higher interval of 8:9 lying between and t. In 
this manner we have got 1 ^+4 ft+4 jt + 4*t +1 7 + 4 >j+ 4 ^^+ 

( upper ), making up a total of 23 notes including the octavo 
These results are given in the following Table D. 

11. All the lengths given for the notes in these tables are 
those of the wire of the Diachord and they must not be confounded, 
with lengths of strings of playing instruments, such as Been,' 
Satar etc. The difference between the instrument fixing a 
s^le Hke a Diachord and a playing instrument consists in 
this, that in the playing instrument the height of the strings or wires 
above the frets necessarily varies from one to five milli¬ 
metres, as has been shown by Mr.. Ellis in his examination 
ot several jfforrs and the of Tanjore sent to him by 

Cap. Day. Unless we leave some margin for height, an 
instrumental player cannot move the fingers from the different 
frets ^ely and with ease ; and he cannot produce increased tension 
m order to have different shades, and (mends) and 
(ghasits ) required for different modes (^) and modulets ( 

But It 18 to be observed that when the player puts pressure upon 

the string when bringing it down to the fret, the increased tension 
due to the pressure must per force increase the pitch. But in pre¬ 
paring an instrument of scale, which is in other words a Diachord 
we must not leave any height whatsoever between the speaking 
stnng and the moving bridge. Now when we have prepared the 
aWe pcale, we are to note down the different speaking lengths of 
the different notes, on the wire of the Diachord. Vhen 
Minstr^ent;player.wishes to set the frets to the instrument 
to aparticular scale, he must , keep this Diachord by [his side • 

and takmg into account the tension caused by the pressure of 

or modified notes by mends on fhn « different 

i—M.— .’»cri:,ts;ss‘X'S 
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deflect it only to such an extent as will give him the exact 
note required, which will tally accurately with that given out in the 
Diachord. This can bo attained only by long and patient study. Even 
gifted specialists like the late Bande Ali and his disciples Chunna 
and Murad, Bharkhat UUa, Haidur Bux, Antubua. Sadhale 
and Vishnnpant Josbi (Pakhwajis) required years of constant 
practice to train their ears and fingers to get the exact, notes 
with ease. The Diachord is the exact standard of measurement 
for accurately determining the musical scale ; in other words 
it affords ns a means to measure musicar notes, just as we have 
the rain gauge, the thermometer, the barometer etc. But the 
playing instrument, unless it is played upon by a specialist, is not 
the standard by which the musical scale can be accurately gauged, 
as the skill of the player must be taken into account. The Sans¬ 
krit authors clearly intended this, as they di^hcfly'state the exact 
divisions of the length of the wire, for producing the different notes 
^£ 2 . g', tj, and They do not obviously intend that there should 
be any height whatsoever between the speaking string and the 
moving fret. Had this been the case, then the laws laid down by 
them (given above) would have given incorrect results. They 
intended the.^construction of the musical scale. 

12. After having thus obtained these scales, let ns now consider 
the Shruti problem. Among notable recent' writers who havo 
attempted to solve the question, may be mentioned Mr. Bhavan- 
rao Pingale, Mr. Balawant Trimbak Sahasrabuddhe, and Raja 
Snrendra Mohun Tagore. I will consider the methods of Messrsv 
Pingale and Sahasrabuddhe, first} and then examine the Baja’s 
method. They have taken it for granted that like vibration 
a “Shrutee” was the **unit’* of measurement of the long interval 
lying between a fundamental note and its octave and that 22 Shrutis; 
were 22 subdivisions of equal value. This is not the case. A Shrutee* 
which is a sub-division of a note, may be a quarter or a third of & 
note &c. &c., according to the position it occupies in the interval 
between any two consecutive notes. 

13. Por the purpose of comparing the Shrutee Scale with the 
exact Scale ( ^ ^nrar) they divided the entire length of the executive 
part of the wire into 44 units. I quote Mr. Sahasrabuddhe. “ If Ur 
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« 


monochord” says Mr. Sahasrabuddhe “ be taken and a space equal to 
44 units be measured and the bridge- shifted to this point, the string 
when struck will yield a note ; if we start with this note as the tonic 
or; keynote and run through the gamut by shifting the bridge (the 
Sanskrit writers aflSrm ) the folbwing ,facts will be observed. Sa 
will be produced at the distance of 44, Ri at 40, Ga at 37, Ma at 35, 
Pa at 31, Dba at 27, Ni at 24 and Sa again at 22, but the latter S& 
will be twice as intense as the former.’’ 


?Tfp li 11 

^ II II 

X X X X 

«RC^ f^“ l 'tt»| : II ^^11 

Mr. Sahasrabuddhe has based the above theory on the wrong 
interprejation and application of Aryas 16 & 17 and the latter part 
of Arya 21 of quoted above. ' 4 

Exact Hindu Scale—9. 5^ ^ A. 9 q 

24, 27, 30, 32, 36, 40^, 4;), 48. 

M.Salasrab.ridhe-a-1^ 2^ I?, 3^ t fl 


And now when actual comparison is made by finding the 
ratios of the fundamental note with each of the successive 7 notes of 
the Shrutee scale thus wrongly demonstrated, we find none of the 
notes (except the octave) bears those simple ratios which our 
Hindu Scale as well as the European exact scale bear. This is quite 
plain from the following comparative table. 

; Shruti scale as explained ,. The Hindu Exact 


by Mr. Sahasrabuddhe. 

Scale. 


0=24=1 


71—27 — 9 

TT — 

«r — 

E— 5A-.5 

Xi ——^ 

J* —31 

■P— 32 — 4 

wr — 3 5 

H — 2^ 

(1 — 3 fl — 3 

VT — 3 9 

^ —Iff 

A—40*5—27 

—VC 

II 


II 

0'=4|=2 


u 
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It is well-known that notes increase in pitch in the inverse ratio 
of the length of the wire. And applying this law, we easily determine 
the several lengths of the executive part of the wire which, when 
Bounded, will give the 7 notes of both the Shruti Scale (Mr. Sahasra- 
buddhe’s) and the exact Scale. These lengths are 


Shrutee scale as explained by 

Exact Hindu 

l£r. Sahasrabuddhe. 

Scale. (Table A) 

;=n’=<'he whole length 

O=tho whole length 



»T=e 

E= t 

*r = fi?- 

¥-.-4 


G=§ 

^ = §1 

A — 1 
fT 

Pr=t-|ori4 


II 

O 

C"=J 


• It will be found that each one of the intermediate notes of the 
Shrutee Scale as explained above bears a complicated and rather 
higher ratio with the fundamental note and that none of the lengths 
shewn on the left side gives out notes which are obtained in the 
(Tabic A) and vfhich.vfo actuallg sing Siudplag, Lut the 
fact is otherwise. Our artistes actually sing and jday notes which 
bear simple ratios with the fundamental note. 

14. Mr. Chinna Swami Mudliaf M. A. of Southern India, wrote a 
large volume entitled “ Oriental Music,” but has left Untouched the 
question of =g^s or Shratees as being a very complicated and intri¬ 
cate one. How the labours of Messrs. Pingale and Sahasra- 
buddhe, were not productive of successful solution, I have already 
shown above. Raja Sureudra Mohan Tagore also attempted to 
determine the position of the twenty-two Shrutecs, He divided the 
whole speaking length of the wire into two halves, the whole leng^ 
giving the ^ or fundciiniGiital not6 and tlie half giving tho ^ ® 

octave; both these notes are correct. Again he divided the st 

half into two equal parts, each being one-fourth of the whole length. 
The first quarter (of the wire ) he subdivided into nine equal parts 
calling each part a Shrutee. At the end of the ninth part is sonn - 
ed a note ji ( at ^ of the wire ) which is correct. In the next quarter 
5 
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of the wire he made thirteen equal subdivisions, each being also called I 
aShrutee. Thus in all he got the twenty-two' Shrutees. Let us ' 1 
now see whether according to the Raja’s apportionment we get the ! 
other notes correctly. Now there are three Shrutees for ft- of I 
the Diatonic Major Scale. (Vide, siniT and ). Accord¬ 

ing to Baja Surendra Mohan Tagore’s division, three Shrutees would '\ 
mean three parts out of the nine equal parts in the first quarter of the | 
whole speaking length of the wire ; the length of these three parts | 
would come to rV part of the whole wire ( ^ wire divided into 9 parts, 
each part == three such parts would mean=3Vx3=-^ 

part of the whole length). Thus the ?fr. ft. will bo produced, | 
on the part of the whole wire, according to Baja Surendra Mohan ^ 
Tagore’s method; i. e. €r- ft- ke produced on a length of 33 
^ _3^G X |-J=33) inches. But as we have seen, the musical interval 
between ht *^iid ft. is 8 ; 9 ; the pitch of ft. is ^ of ^; so 
if we inverse this ratio of pitch, we get the length required, 
i 36X 1=32 inches]. Thus we get 32 inches as the length for 
ft. Consequently Raja Surendra Mohan Tagore’s ft. is 
flatter or spTHW than the just Major Second which we actually sing*; 
and play; the interval also is smaller than the correct one. Similarly 
incorrect results might be obtained for the other notes, by following 
Baja Surendra Mohan Tagore’s method. 

15. I now proceed to show how Cap. Day and Mr. A. .J. Ellis, 
iu their attempts to find out the positions of the twenty-two Shrutees, 
were not successful, perhaps misguided, partly by the erroneous in-='- 
formation of recent publications and partly by the assumption that , 
the Hindu writers have followed or are inclined to follow the equal 
‘temperament’ system of Europe in developing their Chromatic Scales. 

The lines on which Mr. Ellis tried to solve the question of the Shrutees 
may be seen from the following extract from his paper read before the 
Royal Society of Arts in 1885. Cap. Day also was similarly misled, 
and he follows Mr. Ellis’ division. Mr. EUis follows the lines sug¬ 
gested by Baja Surendra Mohan Tagore, whose methods I have 
already referred to. . In his paper Mr. Ellis says:— 

“ Now we do not know precisely what a degree is. And hence 
any representation of these differences with exactness is impossible. 

•But we may obtain a tolerably approximate notion thus: suppose 
the fixed notes to have beeu: those already described iu the old C. 
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of the wire he made thirteen equal sahdiviQi'nnc 1.1 - 
aShmtee. TLb, in all he goUhe tTOnty-tm 

other notes correctly. Now there If 1 

the Diatonic Major Scale. (Vide ees for ?((•. fir. Qf 

ing to Baja Snrendra Mohan lagore^iri^ threfsh’ 

m^n three parts oiitof the nine eqnal parts in ’the f 
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bcalc, so that CtoD, Fto Q, aud.G to A, have each 204 cents, and a 
degree of such an interval should be a quarter of that amount, or 51 
cents. The interval D to E, or A to B, has only 182 cents, and but 
only 3 degrees, so that each degree has C0|- cents. Finally, the in¬ 
terval E to F, or B to C, has 112 cents, and only 2 degrees, hence 
one of these degrees has 50 cents. The modern Bengali division gets 
over the difficulty thus : The C string is divided in half, giving the 
Octave; the half nearest the nut is again halved giving the fourth, 
F. The part between the nut and F is divided into 9 equal parts, 
each giving a degree ; and the other part from F to the Octave, is 
divided into 13 equal parts, each giving a degree. From these indi¬ 
cations it is possible to calculate the value of each degree and assign 
the notes. In the following table I give the nnm ber of degrees and 
the calculation of their value on both plans, old and new, with the 
names of the 19 Indian notes assuming that pitch varies inversely as 
the length of the string as shown by the position of F and ihe Octave 
and that any errors thus arising have been corrected by ear :— 


Indian Chromatic Scales. 


Degrees 

... 1 

2 

3 

4 

5 

C 

7 

8 

Notes 

... C 

Dffl 

Dfl 

- 

D 

Effl 

Efl 

E 

Old 

i.. o’. 

61 

102 

153 

,204 

264| 

325^ 

380 

New 

... 0 

49 

90 

.15 

204 

310 . 

^2o9 

374 

Degrees 

... 9 

10 

11 

12 

13 

14 

15 

10 

Notes 

... Esh 

F 

« 

Fsh 

Fssh 

0 

Affl 

Afl 

Old 

... 442 

498 

549 

COO 

651 

702 

753 

804 

New 

... 4.35 

498 

543 

589 

037 

085 

730 

787 

Degrees 

... 10 

17 

18 

19 

20 

21 

22 


Notes 

... Afl 

• •• 

A 

Bfli 

. Bfl 

B 

' Bsli 

Old 

... 804 

855 

90G 

9C6| 

1027^ 

1088 

1144 

use. 

New 

... 787 

841 

890 

952 

1011 

1070 

1135 



The only values agreeing in each are C, D, F, while new Ffl is 
the just Minor Third, a mere accident. The 9 degrees from C to F 
vary from 49 to 63 cents and then there is a sudden break,; after 
which the 13 degrees from F to the Octave vary from 45 to 65 cents. 
This is the first intelligible presentment of the Indian scale which I 
have been able to effect. It will be seen that C,Dfl,D,Efl,E,F,Fsh, 
G, Afl, A, Bfl, B are represented pretty well by our equally tempered 
notes, but that the 7 intermediate notes Dffl, Effl, Esh, could only be 
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tempered o» the Quarter-tone system used in Syria. Hence, in the f 
usual transcription, these 7 notes are indentified with some of the [ 
others, possibly Dffl with Dfl (not with C), Efii with Ffl (not with 
D ), Esh with F ( as usual), Fssh with Fsh ( not with G ), Affl with ? ■“ 
Afl (not with G), Bj0a with Bfl ( not with A ), and Bsh with C ( as I 
usual). These comparisons necessarily injure the original character 
of the music, and give it a harmonisable appearance which is entire- 
ly foreign to Indian music.” 

16. But our method of rlividing a whole tone either of 204 or 
182 or 112 cents into four, three or two tones as the case may 
be, is hot to make eq^ual divisions, as has been supposed and done by 
]\Ir. Ellis ; but the divisions are to bo made in accordance with the 
intervals lying between two consecutive notes. For instance the inter¬ 
val between ?r and ?fr. ft, the first and second note of our Major Dia¬ 
tonic Scale is S : 9 mth 204 cents. Now spppose we want to 
divide this greater interval into two smaller ones or. tones. 

Then we introduce between ^ and ft, a third note called ft. 
or D flat,' which bears to the fundamental note ^ the ratio of 15 :16 
because this same ratio or musical interval already lies between the^l 
third and fourth note w and or between the seventh and eighth w' 
note, T% and 4 of our Major Diatonic Scale. This done, the three 
notes ft, and fff. ft. will have the following two musical j 

intervals lying between them. If ^ has 240 vibrations in a second ' 

of time, ?fr. ft. has 270 vibrations, the interval being 8: 9. "When ; 

ft. with 256 vibrations is introduced between the two notes, then 
the three notes ^ (240 vib.), ft. (256) and ft. (270 vib.) 
stand to one another in the ratio of 15 ; 16, and 128 : 135; having 
112 and 92 cents respectively,'in all making up 204 cents. But 
this has not been done by Mr. Ellis. He has divided the whole tone 

of204 cents into four equal parts and has assigned 51 cents to each ^ 

part. This*is evidently incorrect and these notes obtained by equal ’ 

divisions are not actually sung in practice. Similarly are obtained ^ > 
wrong results for other notes also. t 


17. Again in assigning each subdivision to a Shrutee 
“degree” of the twenty-two cycle, a wrong start js generally made 
some writers; because the first Shrutee or degree ( thoimh it bp<ri 
from the (0)on which ^ is marked ) is to be marked where fhe & 



Shruti and not where it begins. According to the rule 
given in ?-pTr?€hT of tuning strings and placing the twenty- 
two frets, each indicating a Shrutee, the first fret or Shruti 
or “degree” is to be placed after the zero (0) or the fixed 
bridge on which the whole length of the wire or the vibrating 
length rests, and when sounded gives the fundamental note. Accord¬ 
ingly the correct and proper way of assigning or marking shrutees is 
that noted in the Table D ; and is different from that adopted by Mr. 
Ellis. By this process, the figure (0) comes on ^ or C, the first 
Shrutee on the second note, and the twenty-second Shrutee exactly 
comes on the octave giving 1200 cents. And according to Mr. 
Ellis, the twenty-second Shrutee comes on ffr* i%. or B sharp, 
having 1133 cents only. 

18. Similarly Mr. Ellis made another experiment. He heard 
Raja Ram Pal Singh playing on his ^r<nT (Satar)—a playing instru¬ 
ment, at four different settings. With the, aid of a tuning fork, and 
assisted by Mr. Hipkins, a noted musician, he observed and took 
down cents for each note of the Diatonic Scale at each setting and 
got the following results. 

Scales set by Raja Ram Pal Singh. 

First and Fourth setting :— 


Obs, 1st......... 0 

183 

342 

533 

685 

871 

1074 

1230 


174 

. 350 

. 477 

697 

908 

1070 

1181 

New ... 0 

204 

374 

498 

685 

896 

1070 

1200 

Notes.. C 

D 

E 

F 

Q 

A 

B 

. C 

Second setting:- 

Obs. 0 

183 

271 

534 

686 

872' 

983 

■ 1232 

New . 0 

204 

259 • 

498 

683 

896 

1011 

• 1200 

Notes.. C 

D 

EfEl 

F 

G 

A 

Bfl 

c 

Third setting:— 
Obs.... 0 

111 

314 

534 

686 

828 

1017 

1198 

New .. 0 

99 

316 

498 

685 

787 

1011 

1200 

Notes... C 

Dfl 

Efl 

F 

G 

Afl 

Bfl 

c 

Fifth setting: — 
Obs. 0 

90 

366 

490 

707 

781 

1080 

1087 

New . 0 

99 

374 

498 

685 

787 

1070 

1200 

Notes...... C 

Dfl 

E 

F 

G 

Afl 

B 

c 


These results when compared with the cents, put in my Diatonic 
Mnj nr table wiU show that the cents obtained by Mr. Ellis have not 
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been correct ones. The observations noted in the first line of the first 
setting do not tally with those of the second setting, nor those of the 
third setting with those of the fourth setting. Even the cents observed 
for the Octave (?Er) differ for all the four settings. But there is no 
wender that such varying results were obtained. Because Mr. Ellig 
himself says that the setting of the frets was a “pure matter of ear 
and memory”; and “ the frets were moved somewhat hastily and 

perhaps were not arranged with the accuracy that would have been 
attained by a professional musician.” 

19. 1 may state in brief that attempts were made in three direc- 
tions or ways to solve the question of Sbrutees. Messrs; Pingale 
and Sahasrabuddhe among others tried to solve the question by divid¬ 
ing the whole speaking length of the wire into forty-four (44) equal 
units, and then trying to assign the positions of the twenty .two 
Sbrutees. The fixults of their method have been explained above. 
BajaSurendra Mohnn Tagore divided the string into two equai 
parts, which again were subdivided into equal parts, each containing 
a varying number of equal units which he designated as the Shrutees 
I have already shown the erroneonsness of this method. Mr, A. J. 
Ell'S divided each interval into as many equal parts as there were 
Shrutees e. g, 4, 3, or 2. I have shown above how this method too does 
not give a satisfactory solution. The reasons as to why Mr. Ellis could 
not get satisfactory results in all his experiments were: first, 
as he admits,the original treatises on Hindu Music were not accessible 
to him. Secondly, the experiments were made on fretted instru¬ 
ments. In these instruments, the pressing of the wire or string down 
to the fret increases the tension, thereby increasing the pitch. ' The 
height of strings above the frets in different instruments varies largely, 
say from 4 to 6 millimetres. Again in playing the same notes on dif¬ 
ferent occasions, the same performer is likely to commit mistakes on 
account of defect of ear or want of proficiency. And, as is admitted 
by Mr. Ellis himself, “it is exceedingly difficult to determine the 
minute differences of pitch between notes with qualities of tones so 
different ns those of plucked strings and tuning forks,’’ 

20. How it may be asked that the ^“^s (Shrutees) in the table 
of 22 Chromatic notes or the Shrutee Scale (Table D) do not 
Apparently correspond to those assigned for each of the 7 notes 
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in the Diatonic Major Scale. This point iscleared thus. As 
explained by Sanskrit writers a Shrutee is any audible musical 
note given by plucking the wire against the bridge; or to speak in 
terms of the scientist of the West, Shrutee is the smallest musical 
interval, lying between any two consecutive notes of the musical 
scale. I may make myself clear by giving an example. The musical 
interval between and fr» of the Diatonic Major Scale (of eight 
notes including the octave) is 8:9. This interval was first 
divided into three smaller ones, each being called a Shrutee. The 
author of first laid down that that TVr has three Shrutees, 

But for developing this Diatonic scale into the Chromatic scale of 
twelve or twenty-two notes, it was also laid down that ^andw 
are to be kept unchanged (srirfitT)- Therefore the eight Shrutees 
of aod T (four for each) had to be distributed among the other 
notes, after retaining one for each ( one for ^ and one for w ). Thus 
to distribute the remaining six Shrutees among the other notes, it 
was necessary to divide the interval 8.: 9 between and ffi-. into 
four each called a Shrutee. Under these circumstances 

it will be easily seen that a Shrutee is not a unit of measure¬ 
ment, as has been supposed to be the case by several writers; but 
it is an interval lying between any two consecutive notes, and as such 
is liable to be subdivided into as many smaller intervals as there may 
be ft^ or modifications of tones. Shrutees may be more than 

twenty-two also, this number being the one generally accepted, some 
Sanskrit authors recognising 42, some 66 and some saying that they 
are innumerable, 

21. It will thus be seen that in forming the Chromatic Scale of 
twenty-two Shrutees, the same method of introducing smaller ratios 
or intervals is observed, as that pursued in forming the scale of 
twelve notes. The rule of perfect concord on which Sanskrit writers 
put so much emphasis, has been strictly observed m all the 
scales. It will also be clear how the Chromatic scale of twelve 

notes has been formed out of the Diatonic scale of seven notes, and 

how the scale of 22 notes or the Shrutee scale has been worked out 
from that of twelve notes. I have already explained the methods 
which the Sanskrit writers have adopted for evolving higher and 
finer scales. It is to be noted that these scales which are worked 
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Out strictly on tlxo lines doTrn 

constructed on a thoroughly scientific Sanskrit authors are Indian writers like Messrs. Kunte, Pingale, Sahasrabuddhe, Ban- 

their intervals ) satisfy the test of the (tiirongh hatti, Cbinna Swami Mudliar, and Raja Surendra Mohan Tagore 

Mr. A. J. Ellis. The theory of the adopted by among others; and also to the works of European writers like Sir 

has already - been propounded Diatonic Major scale William Jones, Capt. Day, Messrs. Bosanquet and A. J. Ellis, for 

be evident that the Sanskrit wr'te Drom all this it \rill ^^be valuable light of information and criticism which they throw upon 

of the constitution of 7 ®°o““3,nt of the laws tbe subject. To thp study of Hindu Music which these writers 
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made and to their labours for regenerating and encouraging this Art 
•of Arts, I humbly and respectfully add my share, infinitesimally 
email thongh it is. As endeavours in this direction are C4irried 
and pursued farther, it is quite possible that more light will be 
thrown on the subject; and perhaps the results which I have 
■obtained at present might undergo modification. I stand open to 
■correction. 

24. I cannot conclude without making an appeal to the public 
in the interests of this Art of Music. At present, broadly speaking, 
the Art is confined to two classes, professional Musicians—Vocalists 
or Instrumentalists—^and the operatic ( ) stage. And if the 

■excellence of the Art is to be found anywhere, it must be admitted to 
oxist among the Professional Musicians only. All credit is due to 
them, because in spite of the absence of material encouragement in 
recent times, they alone have still preserved and protected this ancient 
and richly developed Ai-t from total extinction. Our Hindoo religion, 
w^hich is so comprehensive in its relation to life as to hardly leave any 
subject outside the sphere of its inflnence, has done not a little, in fact 
it has done the utmost, by means of the numerous rites and 
ceremonials which embody music as a part of their programme, to 
preserve, cultivate and develop this Art. The great stimulus which 
Institutions like the Gayan Samaj of Poona and other centres, and 
the Gandharya Maha Vidyalaya of Lahore (the Academy of Indian 
Music, conducted by Pandit Vishnu Digam her Paluskar ), have given 
to the study of this Art by creating a wide interest among the people, 
must be candidly acknowledged. All these attempts are sorely com¬ 
mendable, but looking to the steady and slow decline of this Art 
in recent times, it mast be recognised that they are insufficient for the 
purpose in view. The blind imitation of the Westerns which was the 
Insetting sin of our educated people about 50 years ago, has had its 
evil effects on Music also as on other spheres of activity. No other 
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institution succumbed to the passion so completely as our Dramatic 
Stage. The harmonium and piano of the West soon took the place of 
the Veenil,, Bin and the Sarangi and the musical precision and rich 
melody of old soon gave place to imperfect and graceless music. 
Instruments of the harmonium family with fixed keys which reign 
supreme at present on our stage, are based on the European Temperate 
Seale, which is admitted by European musicians themselves to be a 
defective scale. As observed by Professor Blaserna, “ it is an in¬ 
correct scale. It has destroyed many delicacies and has given to 
music, founded on simple and exact laws, a character of almost coarse 
approximation.” These are instruments with fixed keys, they restrict 
a musician by compelling him to choose a note out of a fix^ scale, 
and that too arranged on an approximation to natural tones. Again 
the notes on the piano or harmonium die away rapidly and do not 
give rbe to overtones which are the essentials of rich and good music. 
Aroha (ascent), Avaroha (descent), Murchchhana ( a quarter-tone ), 
Mends, or Ghasits—all these are necessary for the proper execujtimi 
of a Raga or Ragini; and in the very nature of things, they cannot , 
be had on the harmonium or piano. Yet our musical pieces which 
are composed in accordance with the rules of Indian Music, are sung 
on the stage in accompaniment with these instruments I For example, 
the singer of ( a Raga ), obtains on the harmonium not 

the counterpart of his Raga, but quite a different tune; and the 
result is the creation of imperfect music and ludicrous incongruity. .* 
And yet, it is this incongruity which is enacted and" 
tolerated on our dramatic stage, night after night I As Professor 
Blaserna rightly observes, “ music founded on the temperate scale 
must be considered as imperfect music and far below our musical sensi¬ 
bility and aspirations. That it is- endured and even thought beautiful 
only shews that our ears have been systematically falsified from in¬ 
fancy.”* How truly do these remarks hold good in our case, may 

® Hon, Mr. Mnir MackenzU explained to me that vocal music and music on 
Instruments of the violin family is sung and plyed in the exact scale by con¬ 
noisseurs only in Europe. But I would add that the tempered scale has been 
adopted in Europe to suit the exigencies of instruments with fixed keys. Its 
advantages for the European system which is dependent on transposition and 
unlimited modulation from one key to another are felt to far outweigh its dis¬ 
advantages, and there is very little probability of a return being made to the 
natural scale in the near future in Europe. At the same time Indian Music which 
is not dependent on extensive modulation has no need whatever for a tern- 
peredscale. ' . y 


be easily seen from the impatience which the theatre-going audience 
shows towards scientific and correct Indian music. The harmonium 
not only vitiates the taste of the audience, but it is bound to falsify 
the ear of the stage-singer himself. A good and expert professional 
singer will never tolerate the harmonium as an accompaniment to his 
prformance. , It must also be borne in mind thafitis the stringed 
instrument that forms the nearest approach to the human voice. The 
Honourable Sir J. W. Muir-Mackenzie, late Member of Council to 
the Bombay Government, who was a keen connoisseur of music, in his 
speech delivered on the occasion of the Prize Distribution Ceremony 
of the Poona Gayan Samaj, observes : “ I don^t appreciate the port¬ 
able harmoniums much talked of by the Secretary from the Swadeshi 
point of view as they were not in harmony with Indian Music. ” 
While some Europeans are themselves condemning the adoption of the 
temperate scale—on which are based instruments of the harmonium 
tamily—-as b3ing productive of evil results and destroying the purity , 
fineness, and delicacy of music, we are, strangely enough, engaged in 
reproducing and perpetuating those very defects in India and impairing 
l,the high nature of our music I It is high time that our eyes were 
opened to the mischief being constantly done by the introduction and 
use of instruments bisei on the European temperate scale. The stage 
is only a type of cases where the evil is spreading and m inifesting 
itself prominently. The remedy must be applied externally to the 
part most affected, and internally to the root cause of the disease.. 
The stage must be freed from the passion for the harmonium, and the ‘ 
people must be awakened to encourage and foster the art of Indian- 
Music. All those interested in the re-generation, preservation and 
development of this Art of Arts, must labor for the cause and render 
help by the means in their power. 
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. iate of Bombay B^acaUoaal Department. 

J ■ i-. 4 .» j. > • ■ ■ . . . 


R- B. Deval, retired Deputy CoDector, hae laid the musical world 
under deep obligations by plaoing before theniin the accompanying brochure 
all the facts and figures regarding the evolution of the principal tones 
and intertoDies of the Hindu Musical- scale, as sung at the present day by 
enunent masters of the science and art of Hindu Music ( Vide Tabled 
A, B, 0, & D), • The evolution is not capricious but based on rules given 
in old Sanskrit works on Hindu Music, such as Sangit-Ratnakara, Raga, 
vibodha &o.. The rules are few and simple— 

1 T^3r: 3TK5?r^'?r I 

^ STjff5fr^: fstpr^nr: i 

V i 

5Pa?rr: ?7tr: i 

** IPT^ I e^ g q ^r i q Hd; I 





^ Ttqrr i 



How these simple rules are used in the evolution of the musical scale, 
13 fully explained in pages 9 to 22 and the tables A, B, 0, & D.t How 
Mxious the people were to give their Musical scal’e the sanction of 
Nature is seen by their adopting the third note ( E ) of 300 vibrations 
in place of 303f vibrations, for this was evolved as the 5th Harmonic. 


^ For some reason or other the efforts of well intentioned enquirers 
both European and Native to get at the correct idea and measure of the 
notes of the Hindu scale had hitherto proved futile and unsatisfactory. 
( See paras 14, 15 &o. ) Mr. Deval’s claim to admiration lies in grasp¬ 
ing the whole difficult situation and in ingeniously applying the Sanskrit 

Tides in a systematic manner to the evolution of the Hindu scale of the 
pnncipal 7 ( 8 including the octave ) notes and in suitably interposing 15 
additional notes into the intervals between them and thus evolving 22 
notes (23 including the o ctave) corresponding to the long known 22 

t Vide also ‘ 5r » by Mr. V. Chhatre n. a., l. c. e. p. 7. 
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Shruteea of the Hindu Musical scale. That the notes so evolved are correct-- 
and are the same as those used in the several Ragas and Raginees at the- 
present day, is borne out by the testimony of artists like Professor- 
Abdul Karim &c. The correct idea of a Shruti is that it is not a unit of 
measurementf but it is an interval lying between any two consecutive - 
notes ( See paras 20, 21). Each such interval (Shruti) is distinguished, 
by a distinct name and is thought to appeal to certain emotions. The ■ 
verses of the Vedas which are sung in honour of certain Vedio deities at- 
certain sacrifices in India were characterized by the introduction of 
suitable distinct Shmtis as leading notes ( Sahasrabuddhe-Sangitsar Part- 
1 Page 54). 

• 

The Diacbord is the instrument on which the intervals or the several! 
notes are evolved and marked. The Diachord is useful for testing the- 
accuracy of a musical note and one of the pattern of Mr. Deval which is- 
simpledn construction, may very profitably bo supplied to each college or- 
class wherever Hindu music is taught systematically. 

It will be interesting to find out and compare the notes which were- 
used in musical pieces sung at sacrifices in old Hindusthan, Greece and. 
Rome and in modern Church services. The field is wide and full of hope 
and may lead to results as important as those of Oomparative Philology. 

The essential basis of music is melody and this is contained admit¬ 
tedly in the Hindu scale to its full extent. This has been the main charm 
of the Hindu system of music for thousands of years in the past and. 
will continue to remain so for a number of years in the future, if the^ 
readiness of the people to use harmoniums and other tempered instru¬ 
ments for teaching the gamut is checked betimes by all the civilized world.. 

The 22 Shrutis which are used in the musical pieces of Hindus- 
have now been mathematically calculated and fixed by Mr. Deval and., 
there is no doubt that his Diachord will serve as a useful guide in 
constructing a harmonium or tuning a pianoforte to the natural and. 
just scale of Hindu music. 

The rhythmic movement of successive notes which is the soul of " 
Hindu music or natural scale has a charm peculiar to itself. This is 
melody. It is free from trammels of consonant chords and harmonic- 
combinations which have so. great a charm for the European ear. Hindu.. 
Music lacks this. Hindu music is, however, rich in the wealth of a more- 
pliant melody which has the privilege of appealing touchingly to the. 
emotions. 


I tliA 75 ?*°^ is aUotted to a peouKar emotion as its name pm, T^FT or- 
! the like clearlj shows. If Hindu Music wants harmony EuropSJ ^sic 

to our ears> lacks mslody. Hare is the case of a blind man and a laml 

of H^rraZl f • «»mct id... 

a liappy way opsned out for a suitable 
^change of musical wealth by one nation to the other. The fiel^ If 

, one must hear the professors of the art. .The charms of menda 

I andgha3it(«rtff2-)are realized only when they are Dron.drW i j 

from the masters of the art. They have soent r ^ i.i. m ^ 

j., d! d. j • . . upon them. Their- 

race is fast dying out for want of suonori T af {i u 
to tho nraiSii' 4 -u cT- j ii. i*® mentioned however 

h J^ h f fci^sH^^ipablic and the Native States in India that they- 

I and finrexHuctloTby holdf ^^ 

below a list of famous professors as far as mv knooriA;! ^ s 

raqu..l ft, md,p, „I Mr. the “ 

gesting to him the names of Other people they may know of. ^ ^ 

1 Miya Aladiya Khan 'i 

2 Miya Haidar Baksh / of iTniv,,.., Th i. 

3 Antoba Sadhale, pupil of f Kolhapur Durbar. 

Kudhosing. j 

4 Balkiishnaboa of Ichalkaranji. 

5 Bhayyasaheb Joshi. ' " 

7 Nasarkhan of Baroda 
Bhaskarbawa Bakhale pupil of b’aiz Mahammad. 

8 Rahimatkhan son of Haddukhan. 

10 ^^othBvs of Mirai and Kolhapur Darbar 

10 Shoshanna of Mysore. ‘ 

11 Wat Hussain of Hyderabad Deccan, 
iz Barasaheb of Oulcutta. 

I^idatkhan of Gwalior, 

14 Professor Abdul Karim of the Deccan. 

15 Muradkhau Binkar of Gwalior. 
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auitable encouragement, for this is one of the platforms on which aU 
persons of whatever caste and position and shades of thought may meet 
as equals and share the pleasure of company without losing their 
individuality. 

I beg to close the introduction by congratulating Mr. Deval again 
for his ingenious evolution of the Hindu Musical Scale and the 22 
£hrutis. 


APPENDIX B. 


‘ The essential basis of music,’ as Helmholtz rightly observes, ‘is 
melody.’ And, as has be.in observed by my learned friend Mr. Ohhatre 
in his note to this brochure, this ( melody) has been the main charm of 
the Hindu system of music. The same opinion has been distinctly 
expressed by many European Scientists and Musicians of note; and 1 have 
added in this appendix extracts from their writings on the importance of 
melody in music. 


“ The object of this introduction will be gained if we, for a little 
while, allow ourselves to forget the glory and splendour of our 
modern harmony, in favour of those melodic systems which once satisfied 
the great nations of classical antiquity and still content those hoary 
civilizations of the East which preserve so much that is really ancient in 
their present daily life, Oapt. Day shows an interesting resemblance 
between the leading modes of old Greece and Aisia Minor and certain 
favourite modes of the Hindus. There is no sure evidence of an intimate 
musical connection between these countries and India, a few scattered 
references in classical writers excepted, but the relationship of sister 
Aryan languages may have been paralleled by a relationship of musical 
types sufficient to justify a theory of descent instead of one of imitation. V 
HipKin’s Introduction to Capt.Dsy’s Music of Southern India, P. 11. 

“ This is the musical scale which is established in nature—the most 


pleasing to all ears and the most accordant with the philosophy of music. 
This scale in its exact proportions is also the most natural and easy for 

human voice_that most wonderful of all musical instruments—in any 

he violin too can give accurate intonation. , But the ordinary 
and other keyed instruments do not produce this scale of 
of the voice in exact tune. It may be easily seen that if 
made perfectly correct in one key some of the notes must of 
incorrect, by a degree or two in all the other keys. They 
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are therefore called imperfect. Mr. Graham, in his ^Theory and Practice 
^f Musical Compositions ’ shows the great ininstice and the great injury 
to music, which arises from the frequent endeavour to form the voice—a 
perfect instrument—according to th^ false intonation of such instruments 
as these. General Thompson says; <It may bo hoped that time is 
approaching when neither singer nor violinist will bo tolerant of a tem- 
-pored instrument. Singers sing to the pianoforte because they bad bad 
ears i and they have bad ears because they sing to the pianoforte. '* ** : 
John Curwen; A Grammar of Vocal Music, 26th Edition, page 40. 

But I consider it a mistake to make the theory of consonance the 
• essential foundation of the theory of music, and I had thought this 
opinion was clearly enough expressed in my book. The essential basis 
of Music is melody. Harmony has become to Western Europeans during 
the last three centuries an essential, and to our present taste, indispens¬ 
able means of strengthening melodic relations; but finely developed music 
'existed for thousands of years and still exists in ultra-European nations 
Tvithout any harmony at all.” Helmholtz ‘ Sensations of Tone’, Author’s 
Preface, 3rd Edition. 

« The proper succession of single musical sounds is called melody.^ 
Borne study of melody is absolutely essential to a good singer ” Dr John 
-Curwen ‘ A Grammar of Vocal Music ’ 26th Edition, ' * j| 

“ The greater freedom in musical intervals, melodic systems allow, 
jDUst be reckoned as compensating in some measure for the want of 
harmonic combinations of which our European music has such inexhaus¬ 
tible wealth.” Hipkin’s Introduction to Capt. Day’s Music of Southern 
India, Pp. 11, 12. . , 

“Since a sweet note is already a harmony, the influence of the^recog- 
■nized musical concords is not something absolutely new bt-Mfi^'extensimi 
4)f the same harmonising process,” Prof. Bain-^ '^ony.’ 
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